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The Armed Services Vocational Aptitude Battery 
a battery of 10 vocational tests, was administered to a 
probability sample of nearly 12,00,0 young people, 15 to 23 
age. Score distributions from the study .were needed by the 
Armed Services to sVt^per f ormance levels -for accepting and assigning 
recruits. Three psychometric models designed £o provide information 
about the operating characteristics' of the tests and the* items of 
which they are comprised were fit to the eight "power*" tests of the 
ASVAB, based on^a random sample of 1,187 respondents from the 
national study. The models in question were the one-, two-, and 
three-parameter item response models/ that were fit to the data by the 
marginal estimation approach by means of the BILOG computer program. 
Results for each model and test included indices of overall 
goodness-o£-f i t , item parameter estimates and associated stan^rd 
errors, item information indices, and test information, and standard 
error curves. Appendixes contain the results of the analyses. 
Appendix A contains classical item statistics for each of the tests, 
including item percents-correct and itertir-test correlation, both 
Pearson and biserial. Appendixes B through J present results from the 
B I LOG"' runs under the one-, two-, and three-parameter models. (YLB) 
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ABSTRACT 

The Profiljfvof American Youth study carried out in 1980 by the 
Department of Defense with the cooperation of the Department of Labor obtained 
responses from a national ^probability sample of young people between the ages 
of 16 and 23 to the tests of the Armed Services Vocational Aptitude Battery 
(ASVAB ) » This report contains the results of item analyses of the eight power 
tests of the ASVAB, based on a random sample of 1187 respondents from the 
Profile study. The 2-, and 3-parameter logistic ogive item response 
models were fit to the data by marginal estimation methods* Indices of over- 
all fit, item parameter estimates and fieir standard errors, item information 
indices, and test information and standard error curves are presented. 
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INTRODUCTION 

The Profile of American Youth is the title given to a larlje-scale 
social research project sponsored by the Department of Defense with the 
cooperation of the Department of Labor. Its purposes were to assess the 
vocational aptitudes of contemporary American Youth and, at the same time, 
establish current national norms for the Armed Services Vocational Aptitude 
Battery (ASVAB). To achieve these goals, the National Opinion Research Center 
(NORC) administered Form 8A of the ASVAB during the summer of 1980 to a 
national probability sample of nearly 12,000 men and women, ages 16 to 23. 
This paper reports the results attained when three psychometric models 
designed to provide information about the operating characteristics of the 
tests and the items of which, they ate comprised were fit to the eight "power" 
tests of the ASVAB battery, using responses from a 10-percent random sample of 
the Profile data- The rcodels in question were the one-, two-, and three- 
parameter "item response models (Birtibaum, 1968; Lord, 1980), which were fit to 
the data by the marginal estimation approach described by Bock and Aitkin 
(1981) by means of the BILOG computer program (Mislevy and Bock, 1983). 
Results for each model and test include the following: 
Indices of overall goodness -of -fit 

Item parameter estimates and associated standard errors 

Item information indices 

Test information curjHes 
All calculations utilized Profile case weights which account for 
systematic oversamplihg of certain demographic groups such as blacks, 
Hispanics, and poor non-Black, non-Hispanics* The resulting estimates of item 
parameters and population distributions therefore approximate the values that 
would be obtained in a full census of the target population, namely the 



contemporary youth population. In this way the current results provide infor- 
mation beyond that present in previously available analyses of the ASVAB, 
based of necessity on data from samples of convenience such as recent service 
inductees. " / 

THE PROFILE OF AMERICAN YOUTH 

During the spring and summer of 1980, the National Opinion Research 

Center (NORC) administered a battery of ten vocational tests^ to a national 

probability sample of nearly 12,000 young people, 15 to 23 years of age. The 

tests, the Armed Services Vocational Aptitude Battery (ASVAB), Form 8A, were 

the latest in a .long series of aptitude and vocational tests developed by the 

Armed Services for purposes of selecting recruits and assigning them to 

military occupational specialties. A basic purpose of thi? administration of 

the ASVAB by NORC was to obtain normative information in a representative 

contemporary civilian sample. The score distributions from this study were 
« 

needed by the Armed Serviced to set performance levels for accepting and 
assigning recruits. The Profile of American Youth used for its sample the 
12,686 young people who completed the Round I 1979 first annual interview of 
the National Longitudinal Survey of Labor Force Behavior, Youth Survey. The 
sample was composed of three independent probability samples. Two of these 
samples were designed to cover the non-institutionalized civilian population 
born in the years 1957 through 1964. The third sample was designed to cover 

V 

those born in 1957 through 1961 and serving in the military as of September 
30, 1978. 

The' first of the two civilian samples was cross-sectional, designed v to 
yield the proper proportions of various racial, ethnic, and income groups in 
the 1957 through 1964 cohort. The second was a supplemental sample designed 



to oversample Hispanic, Black f and economically disadvantaged non-Black, non- 
Hispanic youth* The military sample of the 1957 through 1961 cohort^ 
stratified by branch of military service and geographic location, sampled 
females at six times the rate of males. 

Because not all subjects in the final sample had the same probability 
of being selected for the study, case weights were assigned to the subjects* 
The weighted data properly reflect the actual distributions of the oversampled 
groups in the population. Of the 12,686 young people in the Profile Sample, 
11,914 were successfully tested with the AS VAB * Test conditions were. altered 
for 36 of these subjects because of handicaps or language Carriers; these data 
were not included in our consideration. Of the remaining 11,878 subjects, a 

10 percent simple random sample of 1,187 subjects has been selected for the 

» 

present analyses. 

The reader interested in further information about the Profile study 
is referred to a series of reports prepared by NORC and the Department of 
Defense. See Sheaiisley (1980) for a description of pretest procedures and 
results, Frankel and McWilliams (1981) for sampling considerations, McWilliams 
(1980) for field administration procedures, Bock and Mislevy (1981) for data 
quality analyses, and Department of Defense (1982) and Bock and Moore (1983) 
for discussions of results. 

THE ARMED SERVICES VOCATIONAL APTITUDE BATTERY (AS VAB), J 

The ASVAB 8A consists of ten tests, administered and timed separately* 

Briefly, these are as follows: 

General Science (20 items; 11 minutes). Items are drawn from 
biology, medicine, chemistry, and physics. This test 
measures basic factual knowledge at a level appropriate to 
secondary school general science courses. 

Arithmetic Reasoning (30 items; 36 minutes]. Often called 
"word problems," the items in this test require subjects to 



use arithmetic skills to solve problems described in short 

verbal passages. Advanced mathematics is -not 

required". 

Word Knowledge (35 items; 11 minutes). Essentially a 
vocabulary test. The subject is presented a word and asked 
to choose which of four other words is closest in meaning. 

Paragraph Comprehension (15 items'; 13 minutis). Designed to 
measure how well subjects can acquire information from a 
written passage. Subjects are asked to read short paragraphs 
and answer questions about them. 

Numerical Operations (50 items; 3 minutes). This test covers 
the basic- arithmetic operations of addition, subtraction, 
multiplication, and division, presenting simple problems 
which subjects are asked to solve as quickly as possible. 
Scores depend to a great extent on speed and accuracy. 

Coding Speed (84 items; 7 minutes). Like Numerical 
Operations, this test emphasizes speed and accuracy. Given 
the code numbers for key words at the top of a page in the 
test booklet, subjects are asked to mark spaces on their 
answer sheet corresponding to the code numbers of the words 
as quickly as possible. 

Auto and Shop Information (25 items; 11 minutes). This test 
measures subjects' specific knowledge of tools and terms 
associated with the repair and maintenance of 
vehicles. 

Mathematics Knowledge (25 items, 24 minutes). The questions 
in this test concern topics that are normally taught in high 
school classes such as algebra, geometry, and 
trigonometry. 

Mechanical Comprehension (25 items; 19 minutes). Itemn in 
this test show pictures related to basic machines such such 
as pulleys, gears, levers, and wedges. To answer the 
questions, subjects must visualize how the pictured objects 
would operate. 

Electronics Information (20 items; 9 minutes). This test 
measures subjects' familiarity with electrical equipment, 
knowledge of electronics terminology, and ability to solve 
simple electrical problems. 

All subtests are paper and pencil tests, in multiple-choice format. 
The items in all^. tests offer four -alternatives from which the subject must 
choose their answers, except for Coding Speed which offers five alterna- 



tives. Subjects read the qifestions from test booklets and responded on 
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machine-readable answer sheets. Subjects were instructed to make their beat 
response to each item r but random guessing was discouraged. 
' ' Two of the ten ASVAB 8A subtests , Numerical Operations and Coding 

Speed, are* speeded tests in which performance depends mainly on subjects' 
speed and accuracy at very simple tasks in a limited amount of time. The 
remaining eight are power tests, in which performance depends mainly on 

subjects 1 knowledge or reasoning abilities rather than on time limitations. 

> 

The analyses reported here concern the power tests only. 

THE ANALYSES 

A power (unspeeded) mental test demands knowledge or reasoning ability 
from a subject. Although time limitations are set and observed, it is assumed 
that subjects would answer few additional iters correctly if given more 
generous time limits. 

The models used in the present analysis of the ASVAB 8A power tests 

are based on Birn v turn's (1968) 3-parameter logistic item response theoretic 

(IRT) model, which provides a mathematical expression for the probability that 

a given subject will respond correctly to a given test item. When the model 

is fitted to the data for a given power test, it is capable of accounting for 

the following facts: 

1 . Some subject perform better than others on the items in 
that test. The ability, or scale score, of subject i 
( 8 A ) is his or' her value on an unobservable variable 
assumed to account for all non-random variation among 
subjects in performance on of correct response. 

2a Some items are easier than others. The threshold param- 
eter of item j (b^) indicates its level of diffi- 
culty. A subject whose ability parameter, has the same 
valujS as an item's threshold parameter has 50*50 chances 
of responding correctly, aside from guessing among the 
alternatives. 
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3. Some items measure the underlying ability more accurately 
than others. The slope parameter of item j (aj is 
directly related to the reliability with which item j 
measures ability. * 

4. Because the items are multiple-choice, subjects will 
occasionally respond correctly to an item by guessing 
among the alternatives. The lower asymptote parameter of 
i£em j (Cj) is the probability of a correct^ response 
from even the subjects of lowest ability. 

Under the Birnbaum 3-parameter item response model, the probability of 

a correct response to item j from a subject with ability c '6 is given by the 

following function of 6, a j , b.y and c j : 

P (8) - c + (1 - c )/{1 + exp[-1.7a.(9 - b.)]} 

where exp(x) denotes the raising of the base of the natural logarithms to 
the x'th power. Seen as a function of ^ with the parameters of the item 
fixed, this expression is referred to as the response curve of item j„ 

We have also fit to the ASVAB data two submodels of the 3-parameter 
model. They are the 2-parameter logistic model, in which all lower asymptote 
parameters c^ are constrained to be zero^ and the 1 -parameter logistic 
model, in which all c's are zero and all a's are constrained to be equal 

c 

to one another,. This latter model is mathematically equivalent to Rasch's 
("I960) irt model for dichotomous test items* 

The origin and scale of the ability variable, in an IRT modei may be 
chosen arbitrarily. In our analyses the scale has been set so that the mean 
of subject abilities in the youth population is zero and the standard 
deviation is one. 

Birnbaum (1968) defines the "information" that item j provides about 
subjects at various levels of ability by 

ti> [pj(e)j 2 /{P j (e)[i - p <e)]} , 
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where PT(8) is the derivative of the response curve for item j. For the 3- 

parameter logistic model, the information function takes the following form: 

I. (6) * 1.7 2 a?*[1.7a. (9 - b. ) J 
3 3 j 3 



(2) 



where 



. 1 -1.7 2 a 2 P?(6)<»[1.7a,(e - b. ) - log c. ] , 



2 

ij;(x) - exp(x)/[1 + exp('x)] 

The maximum value of an item's information curve under the the 3-parameter 
model is given by 

1.7 2 a 2 • .3/2 
1 - 20c . - 8c + (1 + 8c . ) : j , 



8(1 - Cj ) 

which occurs at the following level of ability: 

6* =■ b + (1.7a )" 1 log{[1 + ( 1 + 8c . ) 1/2 ] /%} . 

• * 

Obvious simplifications give the information functions of the 1- and 2- 
parameter models • 

Examination of (1) reveals the dependence of the information curve upon 
the values of the item parameters. An item provides most information about 
subjects in the neighborhood of its threshold; the maximum* value* is attained at 
the threshold if c is zero and at a slightly higher level of ability when c is 
greater than zero* At their most informative points, items with large values of 
a provide more information than items with small values of a. The greater the 
value of c, the less total area under the information curve* 

The total amount of information provided by a collection t>f items, given 

by the sum of their individual item" information curves,, is called the test 

... ' 

information curve* The standard error of estimation for the ability of a 
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subject at a given value of is the square root of the reciprocal of the test 
information at that point* A test information curve, then, reveals the degree 
of measurement precision provided at each point along the ability scale; 
measurement is most precise where the test information curve attains its 
maximum, and increasingly less precise where the test information is lower. 

The method by which item parameters have b^^n estimated is based on 
the marginal maximum likelihood approach described by Bock and Aitkin 
(1981), Let Xj^j denote the response of subject i to item j, taking the 
value 1 if correct and 0 if not, and let g(6) be' the density of the ability 
variable in a population of interest. The marginal probability of observing 
response patterns *i ■ < x iv x i2' ■ • x in* ^ or N randomly-selected 
subjects indexed by i is then given as 

\ • 

X . 1 -X 

l = n / n p. (e) 3 n - p. (6)) 3 q(e)de . 
i e j 3 3 

Marginal maximum likelihood estimates of ja, b_, and £ are the values that 
maximize this expression for given item responses. Standard errors of estima- 
tion may be obtained as the square roots of the diagonal elements of the 

following approximatiorf of the Fisher information matrix: 
> 



3 log L(x. ) 



3 log L(x. ) 

' - M-rr^li - i"— art - £1 ' 



where £ is the vector of all item parameters estimated under a given model, 
the summation runs over subjects, and 

3 log L(x,) 3 log P(x | 6) 

— ■ [/ _~ — p(x. |e>g(e)d(e)J[/ p(x, | e )g(e )d < e ) l" 1 . 

' ft d l ~" 1 o " 1 
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The fit of nested models/ such as the 1- vs. 2- and the 2- vs. 3- 
parameter .models, may be compared by means of likelihoQd ratio chi-square 
statistics. If I^f is the maximum likelihood attainable under the less 
restrictive model and L Q is the maximum under the more restrictive model, 
then under the assumption that the more restrictive model is correct the 
quantity 

X 2 = "2 log(L Q /L 1 ) 

will be distributed approximately chi-square for large samples, with degrees 
of freedom equal to the number of additional parameters in the less 
restrictive model* 

In addition to the overall indices of fit, rough approximations of fit 
have been provided for each item. These indices are obtained by dividing the 
ability variable into ten fractiles, the middle eight of equal length, in a 
manner that ensures about 5 percent of the calibration sample lies within each 
of the extreme fractiles. For the subjects in each fractile, then, the number 
of correct responses to a given item is accumulated over subjects and compared 
with an expectation based on the simplifying assumption that all subjects in 

the fractile have the same ability. An index with the appearance of a chi- 
ts* 

square statistic is obtained as 

A • k £ 'v - ( v )2/( V5 ( v M - vv !) - 

where summation runs over fractiles k; N^ k and R^ k are the numbers of 
attempts and corrects to item j from subjects in fractile k; and P^(Q^) is 
the probability of a correct response ability associated with fractile k. 

The computations reported here were performed with the BILOG computer 
program (Mislevy and Bock, 1983), which extends the Bock-Aitkin procedure in a 
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number of minor ways (see Mislevy and Bock, 1982). In particular, the 

following extensions were in effect during the course of our work: 

It Prior distributions on item parameters. To enhance the 
stability of item parameter estimation, mild Bayesian 
prior distributions were imposed in the 2- and 3- 
parameter solutions. For both the 2~ and 3-parameter 
solutions, lognormal priors with mean 0 and standard 
deviation 1 were assumed for slope parameters. For the 
3-parameter solution, normal priors with mean 0 and 
standard deviation 2 were additionally assumed for thres- 
hold parameters, and beta priors with parameters 5 and 17 
were assumed for asymptote parameters. The prior on 
asymptotes may be interpreted as an expectation of .2 for 
asymptotes, with the weight of 20 observed responses from 
low-ability subjects. 

Instead of maximum likelihood estimates, BILOG will in 
these runs produce Bayes modal estimates of item param- 
eters; the likelihood of the sample will no longer be 
maximized, and differences between the likelihoods as 
evaluated at the item parameter estimates no longer 
follow chi-square distributions. Experience suggests, 
however, that when only mild priors such as those men- 
tioned above are imposed, the effect is constrain item 
parameters to "reasonable" values without substantially 
reducing the likelihood as evaluated at the item param- 
• eter estimates. Differences are therefore reported as 
possibly useful evidence on comparative model fit. 

« 

Indicators of the precision of item parameter estimation 
are obtained for Bayes modal estimates by augmenting the v 
approximation of the information matrix shown as (3) by 
the^becond derivatives of the priors for the parameters 
in question, evaluated at the Bayes modal estimates, then 
taking the square roots of the diagonal elements of the 
inverse matrix. 

2. Omitted items were handled in one of two ways, depending 
on their locations in a suoject's response vector. It 
was^assumed that all omitted items appearing after a 
subject's last actual response in a subtest: were not 
reached due to time limitations; such items have been 
treated as if they were not administered to the 
subject. Opiitted items appearing before a subject's last 
actual response were treated as if the subject read the 
item and decided not to respond? they have been counted 
as incorrect* under the 1- and 2-parameter models and 
fractionally correct under the 3-parameter model, with 
the fraction equal to the c value of the item in 
question. 
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3. As suggested by Bock and Aitkin, empirical priors have 
been used for the (^stributions 'Of subject ability 
parameters. In this^'way, item parameter estimates will 
not be bias due to the incorrect specification of the 
parametric form of the ability distribution, such as 
normality. The empirical distributions employed took the 
form of ten equally-spaced quadrature points from 
approximately minus four to p'ltis four standard deviations 
around the mean of zero. 

4. In addition to an item's maximum information value and 
the point at which this maximum is attained, BILOG 
optionally provides /a number of population-dependent 
indices of item information*.' All are based on the 
"effectiveness" function, or the pointwise product of an 
item information curve and a- population density function, 
assumed normal in the analyses reported here. 

.The "maximum effectiveness" and "point of maximum effec- 
tiveness" describe the height and location of the maximum 
of the effectiveness curve,; they indicate the region of 
the ability variable where the item is providing most 
information about the population as a whole, ifte "aver- 
J age information" is the integral of the product with 

^ respect to the ability distribution; it provides a useful 

adjunct to maximum information wltofen measurement within a 
particular population with a fixe?Kt;est is contemplated. 
For example, an item with a lower maxifltam^but occurring 
in a region with^-many subjects may be *pref erable to an 
item with a higher maximum but occurring in a region with 
few subjects. Finally, an index of item reliability is 
computed as 

2 /r 2 t - 1 , 
r ■ o /la +1.1 , 

wjjere I is the average information of item j and . 
o is the population variance* This statistic remains 
invariant with a lirjear rescal J ng of the latent variable, 
and is thereby useful in comparisons of item£\ from tests 
on different scales* 



RESULTS 

The results of the analyses described in the preceding section are 
tfDntained in a series of appendices to this reoort. 
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Appendix A contains classical items statistics for each of the tests, 




including item percentS-correct and item-test correlations, both Pearson and 

i 

biserial* All theso* values take case weights into account, so they approxi- 
mate the values that would be obtained from the youth population at large. 

Appendices B through J present results from the BILOG runs under the 
2-, and *3~parameter model^V-^esiilts within appendices are arranged by 
i^j^est, with the contents of tha* appendices as fbllows: 



B: 


Item parameter estimates, 


1 -parameter model 


C: 


Item 


parameter estimates, 


2-parameter model 


D: 


Iter. 


parameter estimates, 


3«parameter ihodel 


E: 


Item 


information indices, 


1 -parameters model 


F: 


Item 


information indices, 


2-parameter model 


G: 


Item 


information indices, 


3-parameter model 


H: 


Test 


information curves, 


1 -parameter. . model 


I: 


Test 


information curves, 


2-parameter model 


J: 


Test 


^information curves, 


3-parameter model 


The 


scales upon which test information and standard error curves 



appear in Appendices H through J are the same for all subtests under a* given 
model. In this way, the amount of information provided can be easily compared 
from one subtest to the next. 

To facilitate the interpretation of these results, a few comments on 
the results in general are in order.- ^ 

■ s , . 

The values of the likelihood of the data obtainad under each solution, 
as shown in Table 1 , show strong evidence in all tests that the 2-parameter 
model fits the data appreciably better than the 1 -parameter model. Further- 
more, the 3-parameter model fits appreciably better than the 2-parameter model 
in all tests but two, namely Paragraph Comprehension and Electronics Knowledge* 
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TABLE 1 

ASVAB 8AL0G LIKELIHOODS AND LOG LIKELIHOOD DIFFERENCES 



2 LOG LIKELIHOOD DIFFERENCES 



rp T?C m 
I ZjO 1 


1 — T> 




J— P 


2-P VS. i— P 


3-? vs. 2-P 


GS 


20059.53 


19863.10 


19742.56 


.>„ 

196.43 


1 20.54 


AK 


£JjOU» / M 






307. 1 1 


1 53. 06 


WK 


22480.19 


22003.62 


21 771 .86 


476*57 


231 .76 


PC 


11570.42 


11356.1 7 


- 11338.76 


214.25 


17.41 


AS 


21628.40 


21275.61 


21214.56 


35 2.' 79 


61.05 


MK 


20495.99 


20160.89 


20107.64 


335. 10 


53.25 


MC 


21934.24 


21683.18 


21591 .61 


251 .06 


91.57 


EI 


17442.33 


17180.68 


17163.50 


261.65 


17. 18 



The result in Paragraph Comprehension can be explained by noting how 
easy the items are; over 70 percent of all responses were correct. Under such 
circumstances there is little information about the response probabilities of 
low ability subjects , and item response curves without nonzero lower 
asymptotes can be found to fit the bulk of the data just as well as response 
curves with nonzero lower asymptotes. The results in Electronics cannot be 
similarly explained, however, since that test is considerably more difficult 
than Paragraph Comprehension; about 55 percent responses j*ere correct there. 
It would appear that in Electronics Information, to a greater extent than in 
the remaining tests, low levels of guessing were occurring. 

It will be noted that even though the 2- and 3-parameter solutions fit 
Paragraph Comprehension and Electronics Information nearly equally well, item 
parameter estimates can vary considerably across models. This is particularly 
true with hard items, when the presence of a nonzero lower asymptote can 
require substantial changes in slopes and thresholds in order to capture the 
observed marginal item percents-correct. Item 17 in Electronics Information, 
for example, has a threshold of 3.654 and a slope of .162 under the 2-parameter 



model, but a threshold of 2.764, a slope of .774, and an asymptote of .234 
under the 3- parameter model. Despite the apparent discrepancies in item 
parameters, the 2- and 3-parameter response curves agree closely in the region 
of the ability scale where most of the data lie. Modeled probabilities of 
correct response for a subject at the mean of the population are .267 urM^r 
the 2-p model and .254 under the 3-p model. 

Effects of the same phenomenon appear in test information and standard 
error curves. Even though the item parameter estimates under each solution 
trace response curves that agree on the expected probabilities of correct 
response for most of the subjects, differences among models as to the 
processes that give rise to those probabilities have different implications 
about the information that is provided about subjects at various levels of 
ability. The effect is most* pronounced in a comparison of information curves 
from the 2- and 3-parameter solutions, highlights of which are contained in 
Table 2* It may be seen that the region in which a test is maximally 
informative appears at substantially higher levels of ability ui>der the 3- 
parameter model, usually higher by a full standard deviation or more. 

TABLE 2 

/ 

ASVAB 8A POINTS OF MAXIMUM INFORMATION 



POINT OF MAXIMUM INFORMATION 



TEST 


1-P 


2-P 


3-P 


GS 


-0.71 


-1 .00 


0.92 


AR 


-0.28 


-0.57 


0.64 


WK 


-1 .00 


-1.14 


0.21 


PC 


-1 .07 


-1.14 


-0.42 


AS 


-0.28 


-0.28 


0.64 


MK 


-0.14 


-0,35 


0.57 


MC 


-0.28 


-0.42 


0.78 


EI 


-0.28 


-0.57 


0.14 
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An intuitive explanation for this finding can be based on the fact 
that items are moat informative when a subject has a 50-50 chance of knowing 

* 

* 

the answer, aside from the possibility of answering the item correctly by 
means other than knowledge or ability; e.g., guessing randomly among 
alternatives. Under the 2-parameter model, percenjts'-correct are taken at face 
value because it is assumed that' only the ability of interest, gives rise to 
correct responses. Under the 3-parameter model, however, the possibility of 
correct responses by reasons other than ability is taken into account and 
percents-corYect are partially discounted. An item is no longer most 
informative at its 50-50 point of observed correct responses, but at some 
higher level at which there is a 50-50 chance of responding correctly after 
the ^possibility of chance success has been removed. Since follow-up 
interviews with a sample of the respondents confirmed that most subjects did 
in fact guess at least occasionally (Bock and Mislevy, 1981), the information 

0 

indices from the 3-parameter analyses may be better indicative of the regions 
where items and tests are more informative than indices from the 1- and 
2-parameter analyses. 

It should Q>e noted that the ASVAB 8A is merely the latest in a long 
line of paper and pencil versions of the ASVAB. The test operating 
characteristics have evolved along lines dictated by the uses to which ASVAB 
scores are put (i.e., selection and classification), limitations on total 
testing time, and the restriction of administering exactly the same item set 
to each tested individual. The consequences of these constraints are examined 

T V .a 

in detail in Bock and Mislevy (1981), in terms of item content, item charac- 
teristics, sex and racial/ethnic group biases, and differential reliabilities 
among subpopulations defined by sex, level of education, and racial/ethnic 
group membership. Highlights of these results, however, are discernable from 
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v the item and test operating characteristics presented in the Appendices of 
this report. Comments on specific tests in the ASVAB 8A battery follow. 

General Science (GS). GS is among the more difficult of the subtests 
as indicated by the fact that its point of maximum information (under the 
3-parameter model) lies about a standard deviation above the population 
mean. This finding is a natural reflection of the use to which GS scores are 
put, namely for selection and classification into technical training 
courses. While the peak of the information curve lies far above the popula- 
tion mean, where candidates for advanced training will be found, it is 
interesting to note a plateau to the left of the peak, beginning abcut one 
standard deviation below the population mean (see Exhibit J-1). This 
indicates the presence of a number of items evenly ^paced in difficulty 
somewhat below the cluster of more difficult items t:hat create the peak in th 
information curve. While not as informative in the region where the majority 
of the youth population lies as for the more able subjects, GS does provide 
useful information for sorting and comparing individuals over nearly the 

entire range of aptitude. 

( 

\ Arithmetic Reasoning (AJR). AR is among the more reliable ASVAB 8A 
tests, due partly to its comparatively large number of items (30) and partly 
to the fact that most are located in a region including the mean of the youth 
population. The implicit decision to obtain relatively precise measures of 
the skills tapped by its items, namely the ability to recognize and solve 
quantitative problems embedded in a verbal context, reflects their importance 
for success in a wide variety of subsequent training experiences. These 
skills are to be distinguished from the more advanced mathematical techniques 
that are the focus of Mathematical Knowledge, critical to success in a 
narrower range of more technical training. 

is 
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Word " Knowledge (WK). WK is the longest power test in the paper and 
pencil ASVAB, but somewhat paradoxically, not the most informative in terms of 
its point of maximum information (a distinction held by Mathematics 
Knowledge). The reason is that its items span a .broad range of abilities, 
providing standard errors of estimation below. .5 (in population standard 
deviation units) for ^nearly 90 percent of the youth population. This finding 
reflects the usefulness in predicting future success in training that 
accumulated vocabulary has been found to exhibit for a wide range of types of 

i 

■4 

training, over a, wide range of abilities. This test, more than any other, 
attempts to do in paper-and-pencil format what adaptive testing is intended to 
do, namely, provide reliable measures of aptitude from nearly every subject 
who will be tested. * 

Paragraph Comprehension (PC). PC is the shortest test in the ASVAB, 
consisting of only 15 items. Its maximum information, consequently, is lowest 
of all eight power tests. It is of interest to note that its point of maximum 
information is also lowest, about a half standard deviation below the 
population mean. These results reflect its implicit role in the battery; PC 
is not intended to provide for fine distinctions among tne reading and com- 
prehension abilities across the broad range of the population, but more simply 
to distinguish those who oa* read at a minimal level required in the armed 
services from those who cannot* 

Results for one item in PC merit particular attention. Item 15, the 
last item in the test, stands out from the rest with its uncharacteristically 
high difficulty,, low reliability, and poor model fit. Further investigation 
revealed that this item appeared on a page of its own, following a page that 
contained a number of other items for the same reading passage* It can be 
inferred that item was inadvertently skipped by a disproportionately 

V 
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large number of subjects across the range of ability* This finding has 
important implications for not only the design of paper-and-pencrj* ASVAB forms 
(i.e., avoid widowed items) but for converting to computerized adaptive 
format. In particular, item operating characteristics estimated from 
paper-and-pencil administration will be inappropriate for the adaptive setting 
if they have been estimated in a highly context-dependent setting, as is the 
case for item 15 in the Profiles test administration. 

Auto and Shop Information (AS). AS is at the lower end of difficulty 
of the more technical tests in the A£VAB, Its point of maximum information 
lies about t*/o~thirds of a standard deviation above the population mean, but 
the average item threshold in AS is almost exactly at the mean. The test 
information curve, then, is skewed slightly left. Scores are most precise for 
individuals a bit above the population mean, but a sufficient number and 
spread of items of lower difficulties are present to permit reasonably good 
precision down through about a standard deviation below the mean. 

Mathematics Knowledge (MK). Not only is MK the most difficult test in 
the ASVAB', as indicated by its highest average item threshold value, but it 
has the highest value of maximum information — this despite having only 25 
items as opposed to the 35 of Word Knowledge. The reason is that its items 
are clustered more tightly with respect to their difficulty, focusing the 
measurement precision of MK at a point slightly higher than half a standard 
deviation about the population mean. An examination of content reveals that 
the items of MK tap skills and concepts generally taught in secondary school 
math courses such as algubra, geometry, and trigonometry* MK, in short, is 
useful in determining whether or not a subject is proficient in these areas. 
MK scores, then, are important mainly for higher-level training courses. 
Considerably less measurement precision is provided for distinguishing among 
the proficiency levels of subjects below this level. 
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Mechanical Comprehension (MC). MC, like MK and EX (see below) is one 
of the' more technical tests of the ASVAB. It has the same- number of items as 
MK (25) and a point of maximum information in a similar region (about three- 

t 

fourths of a standard deviation above the population mean), but a markedly 

less peaked information curve. There are two reasons for this result. First, 

the item thresholds are a bit more disperse. Second, and more importantly, 

the reliability of its items, as indicated by a comparison of average slope 

estimates, is not as high. This latter result can be explained in terms of 

the content of the items. MK items are quite straightforward in the following 

sense; if one has experience with the concept or definition involved, the item 

is a simple application of it. One usually either simply knows how to 

approach the item almost immediately or has no idea how to. MC items, on the 

v 

other hand, are much more abstract applications of mechanical concepts; 
solving a MC item correctly requires not only an understanding of the concepts 
involved, but discerning their application in context and correctly 
interpreting the schematic diagram about which the question is asked. 

Electronics Knowledge (EK). The last of the technical tests, EK 
exhibits a test information curve spanning a broad* range of aptitude, 
spreading its measurement precision roughly from about one standard* deviation 
below the population mean to two standard deviations above it. Like Word 
Knowledge, EK functions a bit more like one would expect in an adaptive 
testing context when reasonably precise measurements are desired over a broad 
range. With only 20 items, however, bandwidth is achieved at- the expense of 
fidelity. Even at its most informative point, EK provides only slightly more 
information than\he 15-item Paragraph Comprehension test. 

( 
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APPENDIX A 

■XlSIStl*! 

^ CLASSICAL ITEM STATISTICS 



EXHIBIT A-1 

CLASSICAL ITEM STATISTICS POP SUBTEST GENERAL SCIENCE 



I TIM NAME 



f 

2 
3 
4 

s 
ft 

7 
6 
• 

10 
1 1 
12 
13 
14 
♦6 
II 
17 
18 
It 
20 
21 
22 
23 
24 
25 



0001 
0002 
0003 
0004 
0005 

ooot 

0007 
0008 

ooot 

0010 
001 1 
0012 
0013 
0014 
0016 
0016 
0017 
0016 
OOlt 
O020 
0021 
0022 
0023 
0024 
0026 



fTRIED 



7S0.1 
760.1 
746.8 
746.4 
7 6.8 
748.8 
74t.8 
74t.8 
749.6 
746.8 
746.6 
749.6 
746. B 
746 
747 
747 
744 
742 
740 
736 
731.6 
726.8 
720.2 
714.1 
664.4 



#RIGWT 

*67476~ 
566.6 
660.3 
662.7 
660.7 
616.2 
640.6 
€26.7 
664.6 
676.0 
643.4 
360.7 
366.7 
461 .7 
526. 8 
616.6 
466.2 
326. 1 
367. 1 
364.2 
262. 



PCT 



ITSM*TE8T CORRELATION 
L0CIT/1 .7 PEARSON 61SIRIAL 



0.89 
0.76 
0.78 
0.73 
0.77 
0.62 
0.72 



276. 1 



266. 

176. 
267. 



63 

760 

76 

72 

52 

52 

65 

701 

66 

65 

43 

49 

52 
36 

37 
370 
24 
38 



1.29 
0.61 
0.77 
0.61 
0. 73 
0.91 
0 56 
C.96 
0 75 



0 

0. 
0. 
0. 
0. 
0, 
0. 
0. 
-0, 



70 
67 
05 
07 
38 
52 
47 
38 
14 



-0.01 
0.05 
-0.27 
-0.26 
-0.31 
-0.66 
-0.27 



0.364 
0.366 
0.474 
0.366 
0.364 
0.471 
0.383 
0.298 
0.396 
0.363 
0.430 
0.271 
0.420 
0.366 
0. 278 
0.331 
0.308 
0.437 
0.314 
0.360 
0.322 
0.278 
0.269 
0.318 
0.261 



0.666 
0.666 
0.666 
0.486 
0.535 
0.683 
0.612 

0.446 
0.687 
0.544 
0.576 
0.340 
0.627 
0.463 
0.368 
0.434 
0.384 
0.560 
0.384 
0.477 
0.410 
0.366 
0.344 

0.436 
0.366 



EXHIBIT A-2 

CLASSICAL ITEM STATISTICS FOR SUBTEST ARITHMETIC REASON INC 



ITEM 



NAME 



JTRIEO 



fRlOfT 



PCT LOCIT/1 



ITEM*TZ8T CORRELATION 
.7 PEARSON 6ISERIAL 



1 


0001 


748.8 


662. 1 


0.910 


1 .36 


0. 165 


0.326 


2 


0002 


740.8 


667.6 


0.817 


1 .42 


0.251 


0.464 


3 


0003 


749.5 


564.7 


0.753 


0.65 


0.508 


0.694 


4 


0004 


749.8 


837.2 


0.716 


0.66 


0.643 


0.723 


6 


0006 


749.6 


478.0 


0.638 


0.34 


0.521 


0.666 


6 


0006 


749.6 


826. 1 


0.702 


0.50 


0.466 


0.613 


7 


0007 


749.4 


569.4 


0.760 


0.68 


0.284 


0.369 


8 


0006 


748.4 


541 .3 


0.722 


0.66 


0.463 


0.606 


S 


ooot 


748.6 


818.6 


0.683 


0.46 


0.467 


0.613 


10 


0010 


749.6 


506.9 


O.S75 


0.43 


0.520 


0.677 


1 1 


001 1 


748.8 


466.4 


0.622 


0.29 


0.656 


0.635 


12 


0012 


749.7 


432.6 


0.677 


0. 16 


0. 533 


0.873 


13 


0013 


749.7 


446. 7 


0.595 


0.23 


0.443 


0.561 


14 


0014 


749.4 


426.7 


0.572 


0. 17 


0.582 


0.734 


15 


0016 


746.2 


460.6 


0.616 


0.28 


0.560 


0.714 


16 


0016 


747.5 


433.6 


0.660 


0. 19 


0.408 


0.516 


17 


0017 


747.2 


382. J 


0.612 


0.03 


0.426 


0.537 


16 


0018 


747.2 


37? .6 


0.49' 


-0.01 


0.416 


0.522 


16 


0019 


746.8 


408.2 


0.548 


0. 1 1 


0.443 


0.657 


20 


00 WO 


746.7 


273.7 


0.367 


-0.32 


0.SS9 


0.715 


21 


0021 


744.9 


305.5 


0.410 


-0.21 


0.466 


0.615 


22 


0O22 


742.2 


396.2 


0.534 


0.08 


0.505 


0.634 


23 


0023 


7*0.3 


361 .6 


0.516 


0.O4 


0.436 


0.547 


24 


0024 


736.8 


318.0 


0.433 


-0. 16 


0.523 


0.659 


25 


0025 


734.5 


336.4 


0.458 


-0. 10 


0.492 


0.616 


26 


0026 


724.7 


334.0 


0.461 


-0. 09 


0.483 


0.619 


27 


0027 


712.3 


266. i 


0.404 




0.535 


0.703 


28 


0028 


692.5 


223.0 


0.323 


«8i44 


0.424 


0.552 


29 


0029 


675.5 


208.6 


0.309 


-0.47 


0.431 


0.565 


30 


0030 


657 .8 


293.8 


0.4*7 


-0.13 


0.462 


0.568 



2b 



it p 



i 



i 



exhibit a-s 

classical item statistics for subtest word knowledge 















ITfitt*TE3T 


CORRELATIOI 


ITEM 


NAME 


#TR I ED 


#RIGHT 


PCT 


LOCIT/ 1 


. 7 PEARSON 


8 ISER I AL 


1 


0001 


749.8 


696,6 


0, 528 


1.51 


0. 379 


0.717 


2 


0002 


749.6 


687 .9 


0. 93 1 


1 . 63 


0.379 


0.722 


3 


0003 


749.6 


670. 9 


0. 695 


1 .26 


0 . 485 


0.817 


4 


0004 


749.6 


653.4 


0,67 1 


1.13 


0 . 235 


0. 534 


5 


0005 


749 . 6 


693. 2 


0.924 


1 .47 


0. 399 


0. 74 1 


6 


0OO6 


749.6 


645.0 


0. 860 


1 .07 


0. 66? 


0. 669 


7 


0007 


749 . 6 


646 . 6 


0. 663 


1 .06 


0.400 


0 .626 


6 


OOOft 


749 . 6 


638.0 


0.651 


t .02 


0. 666 


0. 667 


9 


0009 


749 . 6 


6 19 ,4 


0. 693 


0.48 


0^492 


0 . 446 


10 


0O10 


749 . 2 


677 . 4 


0. 904 


1 . 32 


0.472 


0,017 


1 i 


001 1 


746 . 6 


567. 3 


0. 786 


0. 76 


0. 556 


0. 78 1 


12 


0012 


746. 6 


626 . 2 


0. 639 


0.97 


0. 404 


0 . 608 


1 3 


0013 


748 . 6 


636 • 6 


0. 650 


1 .02 


0 . 489 


0. 780 


14 


0014 


745. 6 


569.0 


0. 760 


0. 68 


oi 63 1 


0 . 730 


1 5 


0015 


747 . 6 


566.0 


0. 784 


0.76 


0 . 607 


0 ! 652 


16 


0016 


747 . 3 


560.3 


0.777 


0. 73 


0.475 


0 . 662 


17 


0017 


745, f 


560.4 


0. 761 


0. 65 


0 . 606 


o! 630 


15 


0018 


74 6. 7 


579. 6 


0. 777 


0. 73 


0 ! 636 
0 '. 4*6 


0. 780 


19 


0019 


744 . 1 


506. 3 


0. G6Q* 
0. 80* 


0.44 


0 ! 6 10 


20 


00 20 


743. 9 


699 . 3 


0, 64 


0 . 674 


0. 626 


2 1 


0021 
0022 


743 . 1 


57 1 .9 


0. 770 


0.7 1 


0 . 469 


0. 850 


22 


739 . 7 


609 . 7 


0. 669 


0.47 


0 . 634 


0 . 699 


23 


0023 


736 .6 


445 . 7 


0.606 ' 


0. 25 


0 . 540 


0 ! 665 


24 


0024 


736.2 


421 . 1 


0,673 


0. 17 


0.344 


0.434 


2D 


UUd. O 


730. 8 


447 . 9 


0.613 


0.27 


0 . 397 


0. 506 


26 


0026 


726.9 


471 .6 


0.660 


0.36 


0.648 


0.706 


27 


0027 


722.6 


437.0 ' 


0.605 


0.25 


0.413 


0.625 


28 


0023 


717.6 ' 


486. 1 


0.860 


0.44 


0.436 


0.669 


29 


0029 


712.0 


354.6 


0.496 


-0.00 


0.301 


0.378 


30 


0030 


700.9 


366.6 


0.523 


0.05 


0.362 


0.453 


31 


0031 


696.6 


596.4 


0.659 


1 .06 


0.469 


0.760 


32 


0032 


691 .4 


356. 1 


0.515 


0.04 


0.264 


0.331 


33 


0033 


664.2 


321 .0 


0.469 


-0.07 


0.325 


0.408 


34 


0034 


678.7 


399.7 


0.589 


0.21 


0.467 


0.676 


35 


0035 


671 .0 


373.6 


0.657 


0. 13 


0. 54 1 


0.581 



exhibit a-4 

classical item statistics for subtest paragraph co«prikensiok 



ITEM NAME 



rTRIEO 



#RIGWT 



PCT 



ITEM*TE8T CORRELATION 
LOCIT/ 1.7 PEARSON fl ISER! AL 



0001 
0002 
0003 
0OO4 
0006 
0O06 
0007 
0006 
0009 
0010 

t y ' ~8oi2 

13 0O13 

14 0014 

15 OO 1 6 



1 

2 
3 
4 
5 
6 
7 
6 
9 
10 
t 1 



748.6 
749.6 
749.6 
749.4 
746.4 
746.4 
746.4 
746.4 
747.6 
746.9 
742. 7 
736. 7 
734,5 
720.0 
713. 1 



562.9 

660.7 
621.5 
544 .4 
529.3 
639.6 
549. C 
666.2 
560.0 
403.3 
548.6 
443.4 
567.3 
479.7 
346.6 



778 
881 
829 
726 
706 
721 
0.734 
0.762 
749 
640 
739 
600 
0.772 
0.5*6 
0,466 



0. 
0. 
0. 
0. 



74 
18 
93 
67 
52 
66 
80 
75 
64 



0.09 
0.61 
0.24 
0.J2 
15, 4 1 
-0.03 



432 
370 
560 
362 
531 
363 
390 
326 
491 
446 
274 
398 
476 
397 
0.066 



0.803 
0,602 
0.830 
0.465 
0. 703 
0.512 
0.526 
0.460 
0.669 
0.55fJ 
0.3611 
0.604 
0. 661 
615 



0.083 



2h 



IXHltlT A»8 

CLASSICAL ITSM STATISTICS ?0* SUtTtST AUTO AMD SHOP INFORMATION 

ITUMTIST ' COHMLATIOW 



TtM 


MAMS 


rr* i to 


#K!CMT 


FCT 


LOGZT/1 .7 


PftAftSON 


SISIR 


1 


0001 


749*8 


888.9 


0. 788 


0.66 


0. 214 


0. 293 


2 


0002 


749.8 


809. 1 


* 0.612 


0.66 


0.316 


0.462 


3 


0003 


749.8 


487.6 


0.624 


0.30 


0.467 


0.686 


4 


0004 


749.8 


S2S.2 


0.604 


0.86 


0.263 


0.422 


S 


000ft 


749.8 


494.0 


0.689 


0.39 


0.468 


0. 627 


6 


OOOS 




399. 1 


0.632 


0.06 


0.684 


0.688 


7 


0007 


749.9 


376-9 


0.606 


0.01 


0.426 


0.636 


8 


0008 


749.8 


478,8 


0.636 


0.33 


0.241 


0.309 


9 


0009 


748.8 


600. 1 


0.806 


0.41 


0. 182 


0.280 


10 


0010 


^ 749.8 

Nit! 

7*6.2 


484.9 


0.607 


0.28 


0.410 


0.621 


1 t 


001 1 


421 .2 


0.662 


0. 18 


0.316 


0.400 


12 


0012 


461.0 


0.602 


0.24 


0.261 


0.367 


(3 


0013 


749.4 


480.3 


0.601 


0.24 


0.436 


0.666 


14 


0014 


749.2 


484.2 


0.620 


0.28 


0.447 


0.670 


1 ft 


0018 


748 • 1 


380.0 


0. 606 


0. 02 


0.446 


0. 656 


!« 


0018 


748.8 


363.2 


0.813 


0.03 


0.462 


0.6O4 


17 


0017 


744.9 


304.6 


0.4O6 


-0.22 


0,487 


0.628 


18 


0018 


742.4 


306.6 


0.416 


-O.20 


0.476 


0.6O4 


18 


0019 


741 .8 


466.4 


0.666 


0.38 


0.322 


0.418 


20 


0020 


738. 1 


378.0 


0.816 


0.03 


0,377 


0.472 


21 


0021 


730. 1 


303.7 


0.416 


-O.20 


0.313 


0.396 


22 


0022 ^ 


727.3 


301.3 


0.414 


•0.20 


0.464 


0.866 


23 


0033 


721.8 


222.4 


0.306 


-0.46 


0.684 


0. 766 


24 


0024 


712.2 


212.6 


0.299 


-0.60 


0.376 


0.498 


2ft 


0025 


704.9 


293.2 


0.416 


-0.20 


0.248 


0.314 



6XHI6IT A-H5 

i 

CLASSICAL JTVM STATISTICS FOG 8U6TSST MATHEMATICS KKOVLEOCC 



I TIM 

1 

2 
3 

4 
ft 

6 

7 
6 
9 

10 
l 1 
12 
13 
14 

16 
if 

17 
16 
16 

20 
21 
22 
23 
24 
26 



KAMI mil 10 #«fCHT PCT 



000 1 
0002 
0003 
0004 
0008 
0006 
0007 
0008 
0006 
0010 
0011 
0012 
00*3 
0014 
0016 
0016 
0017 
0018 
0018 
0020 
0021 
0022 
0023, 
0024 
0026 



749*3 
749.3 
749.3 
749.0 
749.3 
746.9 
746.7 
746.8 
748.8 
746.7 
748.4 
747.8 
747.3 
746. t 
748.4 
744.6 
744.0 
744.0 
743.6 
742.0 
741 . 1 
739.1 
738.6 
725.7 
706.3 



646.2 
680.7 
446.3 
621.6 
861.6 
421.6 
480.6 
427.6 
493.3 
447.6 
406.4 
347.3 
390.4 
321 .6 
288.8 
394.6 
306.7 
365.6 
406.8 
343.7 
301.4 
249.7 
217. 1 

215.5 

226.6 



0.661 
0.775 
0.696 
0.697 
0.738 
0.663 
0.642 
0.871 
0.686 
0.596 
0.843 
0.486 
0.522 
0.431 
0.401 
0.530 
0.416 
0.478 
0.847 
0.463 
0.407 
0.338 
0.295 
0.297 
0.324 



ITSM+TCST COMILATlta 
LOCIT/1 .7 PftAftSON SISSfUAl 



1.07 
0.73 
0.23 
0.48 
0.60 
0. 16 
0.34 
0. 17 
0.38 
0.23 
O. 10 
-0.06 
0.06 
•O, 16 
-0.24 
0.07 
-0.20 
-0.05 
0. 1 1 
-0.09 
-0.22 
-0.40 
-0.51 
-O. 51 
-0.43 



0.360 
0.343 
0.486 
0.486 
0.303 
0.846 
.480 
.426 
.483 
,.434 
0.360 
0.862 
0.607 
0.661 
0.306 
0.496 
0.692 
0.669 
0.422 
0.405 
0.362 
0.800 
0.506 
.401 
.496 



0. 
0. 
0. 
0. 



0. 
0. 



0.662 
0.478 
0.631 
0.899 
0*406 
0.691 
0.629 
0.539 
0.668 
0.580 
0.439 
.705 
.761 
.744 
.391 
.624 
.749 
.713 
0.530 
0.608 
0.455 
0.647 
0.869 
0.529 
0.646 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
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exhibit a-7 



CLASSICAL ITEM STATISTICS POR SUBTEST MECHANICAL REASONING 



ITEM HAMS 



1 
2 

3 

4 

s 
6 

7 
8 
8 

10 
1 1 
12 
13 
14 

16 
18 
17 
18 
18 
20 
21 
22 
23 
24 
26 



0001 
0002 
0003 
0004 
0006 
0008 
0007 
0008 
0008 
0010 
001 1 
0012 
0013 
0014 
0016 
0018 
0017 
0018 
0018 
0020 
0021 
0022 
0023 
0024 
0026 



if TRIED 



?RICHT 



*CT L0CI7/I 



item«test correlation 
7 pearson 61 serial 



748.6 
748. 1 
748.6 
748.6 
748.6 
748.3 
748.3 
748.0 
749.0 
747,7 
748.3 
748.3 
748.0 
748.0 
748.2 
748.8 
748. 1 
743,8 
741 £ 
736.8 
734. 1 
727.0 
716.6 
707.8 
697.0 



S67.6 
678.0 
BBS. 8 
306.6 
427,8 
447.0 
434, 1 
474,4 
409.2 
440.3 
497.3 
428s 8 
480.8 
428.6 
419.6 
438.7 
377.0 
3*8.6 
314.8 
383.4 
326.6 
286.6 
262.7 
302.2 
2*4,2 



0.878 
0.772 
0.763 
0.408 
0.671 
0.687 
0.879 
0.833 
0.666 
0.^88 
0.684 
0.672 
0.642 
0.673 
0.661 
0.686 
0.606 
0.467 
0.424 
0.620 
0.443 
0.396 
0.367 
0.427 
0.378 



1 . 16 


0,232 


0.376 


0.72 


0.407 


0. 684 


0.76 


0.320 


0.449 


-0. 22 


0.370 


0.4S6 


0. 17 


0.427 


0. 836 


0.23 


0.238 


0.303 


0. 19 


0, 387 


0.489 


0.32 


0.807 


0, MS 


0.41 


0.316 


0.409 


0.21 


0. 646 


0. 869 


0.40 


0.287 


0.333 


0. 17 


0.476 


0.803 


0.34 


0.437 


0.661 


0. 17 


0.463 


0.684 


0. 14 


0.447 


0.6*2 


0.30 


0.326 


0.412 


0.01 


0.338 


0.426 


-0.01 


0.408 


0.612 


-0. 18 


0.201 


0.263 


0.06 


0.377 




-0. 13 


0.392 


-0.26 




0.318 


-0.32 




0.B92 


-0. 17 


0.374 


0.472 


-0,28 


0.440 


0.861 



EXHIBIT A-6 

CLASSICAL ITEM STATISTICS FOR SUBTEST ELECTRONICS KNOWLEDGE 



ITEM MAM* 



#TR!ED 



JRIGKT 



PCTf 



ITE¥*TEST CORRELATION 
LOG I T / 1 . 7 PEARSON 6ISERIAL 



1 
2 
3 

4 

6 
6 

7 
6 
9 

0 
1 
2 
3 
4 
6 
6 
7 
6 
6 
20 



0001 

0002 

0003 

0004 

0006 

0008 

0007 

0008 

0009 

0010 

001 1 

0012 

00t3"> 

0014 

0016 

0016 

0017 

0016 

0019 

0020 



749.6 
749.6 
749.6 
749.8 
748.6 
749,6 
749.8 
746.2 
747.6 
747.6 
747.0 
746.8 
744. 
743. 
74 1 , 
736. 
736. 
733. 
727. 
720. 



698.2 
636.1 
6)6.6 
620.3 
670.6 
489.2 
801.2 
487.6 
617.7 
409.8 
338.3 
392.6 
317.4 
379.9 
326.2 
321 .2 
199.6 
31*. 6 
327.6 
226.6 



0.798 
0.716 
0.682 
0.894 
0.762 
0.862 
0.899 
0.S82 
0.882 
0.848 
0.463 
0.472 
0.426 
0.811 
0.438 
0.436 
0.272 
0.432 
0.461 
0.316 



0.81 
0.66 
0.46 
0.48 
O.BB 
0.37 
0.41 
0.37 
0.48 
0. 1 1 
-0. 1 1 
-0.07 
-0. 18 
0.03 

-O. 14 

-0. 16 
-0.68 
-0. 16 
-0. 12 
-0.46 



0.348 

0.414 
0.460 
0.474 
0.386 
0.466 
0.420 
0.401 
0.301 
0.440 
.273 
.461 
.416 
.213 
.467 
.363 
0.073 
0.374 
0.376 
0.343 



0. 
O. 
0. 
0. 
0. 
0. 



0.497 
0.681 
0.830 
0.822 
0,488 
0.827 
0.946 
C617 
0.396 
0.553 
0.343 
0.6*6 
0.624 
0.2*7 
0.676 
0.486 
0.097 
0.471 
0.472 
0.44& 
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APPENDIX B 



ITEM PARAMETER ESTIMATES, 1-PARAMETER LOGISTIC MODEL 



29 



« 



EXHI9IT 8-1 



ITEM INTERCEPT 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
001 1 
0012 
0013 

0014 

00l6 
OOlS 
0017 
0011 
0019 
0020 
0021 
0022 
0023 
0024 
0029 



1 .827 
0.99ft 
0.940 
0. 749 
0.669 
1 . 102 

0. 993 

1 . 166 
0.91 1 
0.659 
0.704 
0.076 
0.099 
0.477 
0.644 
0.667 
0.475 

-0. 196 
•0.005 
0.096 
-0.333 
-0.360 
-0.393 
-0.616 
-0.369 



S.E. 

0. 060 
0.090 
0.061 
0. 054 
0.059 
0.09C 
0.054 
0.063 
0.059 
0.057 
0.066 
0.046 
0.050 
0.050 
0.061 
0.061 
0.049 
0.051 
0.O46 
0.049 
0.050 
0.049 
0.049 
0.059 
0.051 



ITEM PARAMETER ESTIMATES FOR CENERU SCIENCE; 1 -PARAMETER LOGISTIC KOOEL 



SLOPE S.E. 



0.964 
0.664 
0.654 
0.654 
0.664 
0.664 
0.654 
0.664 
0.664 
0.654 
.664 
.654 
.654 
.654 
,654 
0.664 
0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.654 
0.664 
0.664 



0. 
0. 
0. 
0. 
0. 



PARAMETER 

THRESHOLD 



MEAN 



STN DEV 
p. 919 



0.014 
0.014 
0.014 
0.014 
0.014 
0/014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.01* 
0.014 
0.014 
0.014 
0,014 
O.OU 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
0.014 
O.OU 



QUADRATURE POINTS AND POSTERIOR WEIGHTS* 



THRESHOLD 

-2.336 
- 1 . 506 
-1.437 
-1 . 146 
-1 .359 
-1.666 
-l .059 
- 1 . 7« 
-1.393 
-1 .314 
-1 .077 
-0. 1 16 
-0. 161 
-0.730 
-O.S65 
-0.699 
-0.727 
0.257 
0.009 
-0. 100 
0.510 
0.551 
0.602 
1 .249 
0.649 



1 2 
POINT -0.397 10+01 -0.30S8D+01 
WEIGHT 0.9672D-06 0.97 140-03 



__6.E. 

0. 123 
0.093 
0.094 
0.063 
0.069 
0. 101 
0.082 
0.097 
0.090 
0.066 
0.064 
0.071 
0.076 
0.077 
0.076 
0.079 
0.075 
0.078 
0.073 
0.075 
0.076 
0.075 
0.075 
0.090 
0.078 



0 ISPIR8N S.E. ASYMPTOTE 



.530 
.530 
.530 
.530 
.630 
.530 
.530 
.630 
.530 
.630 
.530 
.530 
.630 
.530 
.530 
.630 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.530 
.630 



0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 
0.033 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



o-.o 

0.0 
0.0 
0.0 
0.0 



S.E. 

0.0 
CO 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



CMISQ 



3 4 
-0. 22060+01 % -0. 13230+01 
0.26700-01 0. 13040+00 




476.6 225.0 0.0000 



•0.44000+00 
0.3731D+OO 



0.44280+00 
0.32680+00 



0. 13260+01 
0.64710-01 



0.220SO+01 
0.42120-01 



0.30810+01 
0. 13220-01 
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0.39740+01 
0.992 7D-O3 



EXMI8IT S-2 



ITEM PARAMETER ESTIMATES POR ARITHMETIC REASON I NO J 1 -PARAMETER LOGISTIC WOO EL 



ITEM 

COOl 
0002 
0003 

38SS 

0OO6 
0O07 
0006 
0009 
•0010 

001 I 
0012 
0013 
00«4 
0015 
0016 
0017 
0016 
0O19 
0O20 

002 1 
0022 
0023 
0O2 4 
0025 
0026 
002 7 
0028 
0029 
0030 



INTERCEPT 

1 . 736 
1 .60! 
0.922 
0.762 
0.511 
0. 729 
0.947 
0.603 
0.699 
0.634 
0.465 
0.307 
0.364 
0.290 
0-432 
0.315 
0.094 

0.O44 

0.209 
-0.403 
-0.250 
0. 161 
0. 101 
-0. 173 
-0.088 



082 

279 
67? 



-O. 622 
-0.118 



S.E. 

0.077 
0.062 
0. 060 
0.056 
0.054 
0.055 
0.063 
0.065 
0.085 
0.055 
0.058 
0.053 
0.050 
0.054 
0.0S5 
0.O49 
0.O49 
0.049 
0.0*9 
0.056 
0.053 
0.052 
0.050 
054 
052 
052 
066 
056 
056 
054 



SLOPE 

0.860 
0.860 
0.660 
0.680 
0.660 
0.860 
0.860 
0. 660 
0.660 
0.660 
0.860 
0.860 
0.660 
0.860 
0.660 
0.660 
0.660 
0.660 
0. 660 
0.860 
0.880 
0.660 
0.860 
0.860 
0. 860 
0. 660 
0. 860 
0.660 
0.860 
0.660 



S.E. 

i 0.013 
\0.013 
'0,013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 



THRESHOLD 

-2.021 



-2, 
- 1 , 
-0, 
-0. 



094 
072 
910 
595 



-0.646 

-1 . 101 
-0.934 
-0.813 
-0. 737 
-0.529 
-0.357 
-0.424 
-0.338 
-0. 602 
-0.367 
-O. 109 
-O.052 
-0.243 
0.469 
.291 
166 
1 1 7 
. 201 
103 
.096 
. 324 
.670 
, 724 
137 



0. 
-0. 

-O. 
0. 

0. 

0, 

o. 
o. 
o. 
o. 



S.E. 

0.080 

0.096 

0.070 

0.066 

0.063 

0.064 

0.062 

0.064 

0.064 

0.064 

13.066 

0,06i 

0.058 

0.063 

0.063 

O.D67 

0.067 

0.057 

0.057 

0.065 

0.061 

0.O60 

0.056 

0.063 

0.060 

0.061 

0.065 

0.06b 

0.067 

0.062 



OISPERSN S.E. ASYMPTOTE 



. 163 
. 163 

. 163 
. 163 
. 163 
. t«3 
. 163 
. 163 
. 163 
. 163 
. 163 
. 163 
, 163 
163 
163 
163 
163 
163 
183 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 
163 



0.016 
0.016 
0.018 
0.016 
0.016 
0.016 
0.016 
0.018 
0.018 
0.016 
0.016 
0.016 
0.018 
0.016 
0.0(6 
0.018 
0.016 
0.016 
0.018 
0.016 
0.016 
0.016 
0.016 
0.016 
016 
016 
016 
016 
Olfi 
016 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 

o.o 



S.E. 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 

0.0 
0.0 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



CMISQ 

12 
1 1 
38 
52 
13 
16 
16 
16 
16 
16 
76 
1 1 
4 
22 
16 
13 
25 
35 
16 
13 
10 
. 9 
14 
37 

1 1 
3. 

10.3 

2 1.5 
10.7 
15.5 



OF 



PROS 



9.0 
9.0 

9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9. O* 0 
i.O 0 
9.0 0 
9.0 0. 
9.0 0. 
9.0 0. 
9.0 0. 
9.0 0. 
9.0 0. 
9.0 
9.0 
9.0 
9.0 



0 
0. 
0. 
0. 



. 1616 
.2354 
.0000 
.0000 

• 1441 
.0670 
.0336 
.0632 
.0601 
.0264 
.0000 
.2523 
.6629 
.0090 
.0300 
. 1278 
.O026 
.OOOl 
.0697 
. 1292 
3413 
3969 
1206 
0000 
2195 
9219 
3283 
0106 
2995 
0772 



parameter mean stn dev 

threshold -0. .178 0.675 

QUADRATURE POINTS AMD POSTERIOR VE IGHTS i 



594,6 270.0 C.0000 



1 2 3 4 5 

P ?!U T * -0.37690*01 -0.2932D+01 -0. 2095D+0* -0.12E8D-01 -0.42030*00 
WEIGHT 0. !3<7D-06 0 -0680-04 0.10570-02 0.20*40+00 0.37600*00 



• ' 8 9 10 

0.4 1690*00 0. I254D+0I 0. 209 1 0*0 1 0. 2929D-01 0.37G6D+01 
0.2055D+00 0.l377D*OO 0.60030-01 0.1343D-01 0.805SO-03 
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EXHIBIT 8-3 

ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE; 1 -PARAMETER LOGISTIC MODEL 



!T£M INTERCEPT 



S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


DISPERSN 


S.E. 


ASYMPTOTE 


s . 


0.09S 


0. 878 


0.012 


-2 .282 


0. 106 


1. 139 


0,015 


o.o 


0,0 


0.097 


0. 878 


0.012 


-2\ 303 


0.110 


1.136 


0. 01 5 


0.0 


0. 0 


0.084 


0. 878 


0.012 


- \ , 936 


0.096 


1 . 1 39 


0. 01 6 


o.o. 


0.0 


0.070 


0.878 


0.012 


-f. 746 


0.080 


1 . 1 39 


0.015 


0.0 


0.0 


0.094 


0. 878 


0. 012 


-2 . 229 


0. 107 


1,139 


0.015 


0 . 0 


0.0 


0.078 


0. 878 


0,012 


-1 . 664 


0.068 


1.139 


0. 0 1 6 


0 . 0 


0.0 


0.070 


0. 878 


0.012 


-1.661 


0. 080 


1.139 


0.016 


0. 0 


0.0 


0.077 


0. 878 


0.012 


- 1 . 600 


0.087 


«-1 , 139 


O.Ol 6 


0 . 0 


0.0 


0. 086 


0. 87B 


0.012 


-0 . 766 


0.063 


1 . 1 39 


0. 0 1 5 


0 i 0 


0. 0 


0.088 


0. 678 


0. 012 


-2.016 


0. 100 


1.139 


0. 0 1 5 


0 . 0 


o! o 


0.065 


0. 878 


0.012 


- i , 202 


0. 07 5 


1 . 1 39 . 
1.139' ^ 


0. Ol 5 


0 . 0 


o ! o 


0.066 


0. 878 


0.012 


-1.617 


0. 076 


0. 01 5 


0 '. 0 


o ! o 


0.07 2 


0. 678 


0.012 


-1.691 


0. 082. 


1.139. 


0. Ol 6 


0 . 0 


o ! o 


0.06 1 


0. 676 


0.012 


- 1 . 076 


0. 070 


1 . 1 39^ 


o! Ol 6 


o ! o 


o ! o 


0, 068 


0. 878 


0.012 


- 1 . 1*13 


0. 077 


1 . 1 38* 


0*0 1 5 


0 . 0 


0 . 0 


0.06 1 


0. 878 


0.012 


-1.155 


0. 069 


1.139 


0,015 


0 . 0 


o ! o 


0. 065 


0. 878 


0.012 


• 1 .026 


0. 074 


1.139 


O.Ol 5 


o o 


0 . 0 


0.064 


0. 678 


0.012 


- 1 . 1 52 


0. 073 


1 1 39 


o!o 1 6 


o ! o 


o ! o 


0.064 


0. 878 


0.012 


-0. 697 


0.062 


1 . 138 


0. Ol 6 


o ! o 


0." 0 


0. 069 


0. 876 


0,012 


- 1 . 301 


0. 078 


1.139 


0. 0 1 6 


0 ■ 0 


o! o 


0.060 


0. 678 


0.012 


- 1 . 1 07 


0 . 066 


1 . 1 39 


0. 0 1 6 


0 . 0 


0 1 0 


0.087 


0 . 876 


0.012 


-0. 723 


0 ! 066 


1.139 


o! 01 5 


o '. o 


0 . 0 


0.056 


0.876 


0.012 


-0.37 6 


ol064 


1.139 


0. 0 1 5 


0 . 0 


0 . 0 


0 046 


0. 876 


0.012 


-0. 244 


0 . 066 


1.139 


0. 0 1 5 


0 . 0 




0.080 


0. 678 


0.012 


-0.392 


0!057 


1 ! 139 


0.015 


0.0 


0.0 


0.067 


0.876 


0.012 


-0.627 


0.065 


1 . 139 


0.016 


0:0 


0.0 


0.051 


0.876 


0.012 


-0.342 


0.056 


1 . 139 


0.015 


0.0 


0.0 


0.064 


0.878 


0.012 


-0.629 


0.061 


1 .139 


0.016 


0.0 


0.0 


0.048 


0. 878 


0.012 


0.077 


0.055 


1 . 139 ^ 
1 . 139-^ 


0.016 


0.0 


0.0 


0.050 


0.878 


0.012 


0.002 


0.057 


0.016 


0.0 


0.0 


0.075 


0.678 


0.012 


-1.516 


0.066 


1. 139 


0.015 


0.0 


0.0 


0.048 


0.876 


0.012 


0.049 


0.054 


1 . 139 


0.016 


0.0 


0.0 


0.051 


0.676 


0.012 


0.227 


0.058 


1 . 138 


0.016 


0.0 


0.0 


0.054 


0.878 


0.012 


-0.207 


0.061 


1 . 139 


0.016 


0.0 


0.0 


0.056 


0.676 


0.012 


-0.077 


0.066 


1 . 139 


0.015 


0.0 


0.0 



CHISQ 



OF 



PRO! • 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
OOi 1 
0012 
0013 
OOM 
0015 
0016 
0017 
0018 
0019 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0028 
0029 
0030 
0031 
0032 
0033 
0034 
0035 



003 
022 
699 
533 
956 
461 
476 
404 
673 
770 
05b 
331 
396 
944 
047 
013 
899 
Ol 1 



0.612 



142 
.972 
, 635 
. 329 
.214 
.344 
0.463 
0.300 
0.561 
-0.068 
-0.002 
1 .333 
-0.043 
-0. 199 
0. 162 
0.067 



11.9 
13.3 
26. 1 

8.7 
20. 1 
30.5 

6.4 
35. 

6. 
31 , 
16. 
1 l , 

9. 

9. 
36. 
10.0 
33.8 
20.4 

8. 
18. 

14. 

31 
28. 
46. 
26. 
25. 
14 . 
17.3 
47.3 
24.7 
13.7 
67.4 
62.0 



8.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 



26 



9 
0 
9 

8, 
8 
9 
9 

9, 
9 

9, 
9, 

8.0 
8.0 
9.0 
9.0 
9.0 
9.0 
9.0 
9.0 
8.0 
8.0 
9.0 
9.0 
9.0 
9.0 
9.0 



0-0 
0 0 
0 0 
0 0 
0 0 
0 
0 
0 
0 
0 
0 
0 
0 

c 

0 
0 
0 
0 
0 
0 



221 1 
1493 
0030 
3790 
0176 
0004 
4975 
0001 
7046 
0003 
0287 
2428 
4116 
4072 
0000 

000 1 
0165 
5183 
0267 
1160 
0003 
0009 
0000 
0006 
0031 
0976 
0438 
0000 
0034 
1316 
0000 
0000 
2733 
0021 



615.6 316.0 0.0000 



PARAMETER MEAN STN DEV 

THRESHOLD -1.026 0.733 

QUADRATURE POINTS AND POSTERIOR WEIGHTS: 

123466788 10 

POINT -0.39310+Cl -0.3060D+01 -0.2168D+01 -0.l3f6D+0l -0.4445D+00 0.4272D+00 0.1299D+01 0.2171D+01 0.3042D+01 0.3914D+01 

WEIGHT 0. 26730-06 0.40600-03 0.3708D-01 0.1591D+00 0.2861D+00 0.3266D+00 0.1501D+00 0.3693D-01 0.3654D-02 0. 15730-03 



EXHIBIT 6-4 

ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREHENSION; 1 -PARAMETER LOGISTIC MODEL 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


DISPERSN 


S.E. 


ASYMPTOTE 


S.E. 


CHISQ 


DF 


0001 


0.926 


0.060 


0.680 


0.017 


-1 .361 


0.06b 


1 .47? 


0.037" 


■ 0.0 


0.0 


10.7 


7.0 


0002 


I . 46 1 


0.076 


0.680 


0.017 


-2. 146 


0.110 


1 .470 


0.037 


0.0 


0.0 


15. i 


7..0 


0003 


1 . 163 


0.07 1 


0.660 


0.017 


-1.709 


0. 104 


1 .470 


0.037 


0.0 


0.0 


62.6 


.7.0 


0004 


0. 722 


0.055 


0.680 


0.01? 


- i . 06 I 


0.061 


1 .470 


0.03? 


0.0 


0.0 


9.4 


7.0 


0005 


0.645 


0.059 


0.660 


0.017 


-0.948 


0.066 


1 .470 


0.037 


0.0 


0.0 


28.6 


7.0 


0C06 


O.702 


0.055 


0.680 


0.01? 


-1 .031 


0.060 


1 .470 


0.037 


0.0 


0.0 


10. 1 


7.0 


0007 


0.751 


0,056 


0.680 


0.017 


-1 . 104 


0.062 


1 .470 


0.037 


0.0 


0.0 


2.0 


7.0 


0006 


0.9-3 


0.056 


0.680 


0.017 


-1 .386 


0.065 


1.470 


0.037 


0.0 


0.0 


11.2 


7.0 


0009 


0.60/ 


0.060 


0.680 


0.017 


-1 . 187 


0.086 


1 .470 


0.037 


0.0 


0.0 


17.7 


7.0 


0010 


0. IOR 


0.062 


0.680 


0.017 


-0. 164 


0.076 


1 .470 


0.037 


0.0 


0.0 


21 .£ 


7.0 


001 f 


0. 763 


0.053 


0.680 


0.O17 


-1 . 122 


0.076 


1 .470 


0.037 


0.0 


0.0 


16.4 


7,0 


0012' 


0.264 


0.051 


0.680 


0.017 


-0.4 17 


0.076 


1 .470 


0.037 


0.0 


0.0 


7.5 


7.0 


Q013 


0.669 


0.062 


0.660 v 


0.017 


-1 .306 


0.091 


1 .470 


0.037 


0.0 


0.0 


12.0 


7.0 


00)4 


0.465 


0.064 


0.660 


0.017 


-0.7 14 


0.079 


1 .470 


0.037 


0.0 


0.0 


11.8 


7.0 


0015 


-0.051 


C.044 


0.680 


0.017 


0. 1 19 


0.065 


1 .470 


0.037 


0.0 


0.0 


108. 3 


7.0 



PROi 



0. 1&13 
0.0349 
0.0000 
0.2224 
0.0002 

o. i a is 

0.6667 

0. 1272 
0.0133 
0.0031 
0.0102 
0.3833 
0. 1003 
0. 1055 
0.0000 



347 1 105.0 0.0000 



PARAMETER MEAN STN DEV 

THRESHOLD -1 .035 0.575 

QUADRATURE POINTS AND POSTERIOR WEIGHTS; 

123458789 10 
POINT -0.40130*01 -0.3122D+01 -0 2231D+0' -0.13400*01 -0. 4*970+00 0.441 1D*00 0.1332D*01 0.2223D*0l 0.3H3D + 01 0. 40040+01 
WEIGHT $ 0.*001D-0* 0. 96650-03 0. 37350-01 0.1654D«00 0.22470*00 0,4042D*00 0. H45D+00 0.<833D-Ot 0.'307D-02 0.49^^0-04 



i3 i 



exHitrT b-8 



I TIM INTERCEPT S.I, 



0001 
0002 
0003 
0004 
0008 

oooi 

0O07 
OOOI 

0009 
0010 

001 1 
0012 
0013 

00»4 

0016 
0016 
0017 
0016 
001* 
0020 
0021 
0022 
0023 
0024 

002 6 



PARAMETER 



ITEM PARAMETER ESTIMATES FOR AUTO AMD SHOP INFORMATION? 1 -PARAMETER LOGISTIC MODEL 



SLOPE I.E. THRESHOLD 



S.E 



0 1 SPERSN S.E. ASYMPTOTE 



S.E. 



CHISQ 



0.631 


0.062 


0.673 


i . etc 


0.060 


0.673 


0.401 


0.082 


0.673 


1. IBS 


0.062 


0.673 


0.6(0 


0.063 


0.(73 


0. 131 


0.063 


0.673 


0.050 


0. 060 


0.673 


0.439 


0.047 


0.673 


' 0.538 


0.047 


0.673 


0.350 


0.050 


0.673 


0,217 


0.047 


O.S73 


0.336 


0.047 


0.673 


0.332 


0.050 


0.673 


0.36S 


0.051 


0.673 


0.088 


0.050 


0.673 


0.072 


0.081 


0.673 


-0.241 
-0.224 


0.053 


0.*73 


o.ow^ 


- 0.6*3 


0.463 


0.050 


0.673 


0.067 


0.048 


0.673 


-0.230 


0.046 


0.673 


•0.237 


0.053 


0.673 


-0,591 


0.061 


0.673 


*0.630 


0.086 


0.673 


0.248 


0.047 


' 0.673 










PROS 



ME AM STN DEV 



THRESHOLD -0.269 0.670 

QUADRATURE POINTS A NO POSTERIOR WEIGHTS I * 

12 3 4 

POINT -0.394SD+01 -0.3099D+01 -0. 2 1 920+01 -0.131BD+01 
WEIGHT 0.381 7D-08 0.4791D-0S 0.22740-02 0. 1S2SD+00 



0.0570 
0.5996 
0.0197 
0.6335 
0. 0000 
0.0000 
0.2043 
0. 0009 
0.0000 
0.S499 
0.2402 
0.0042 
O.OM* 
0123 
S10S 
0433. 
0001 
001 1 
0193 
OtSl 
0196 
0007 

oooo 

0.0265 
0.0001 



"0. 43880*00 
0.44350+00 



0.43760+00 
0.20740+00 



0. 1314D+01 
0. 1087D+00 



0.21910+01 
0.67000-01 



599. 1 225.0 0.0000 



0. 30660+01 
0.82670-02 



10 

0.394*0+01 
0.32600-03 



EXHIBIT 9-6 



ITEM PARAMETER ESTIMATES FOR MATHEMATICS KMOWLE0CE; 1 -PARAMETER LOGISTIC MODEL 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


0001 


1.386 


0.069 


0.630 


0002 


0.986 


0.057 


0.130 


0003 


0.366 


0.062 


0.830 


0OO4 


0.695 


0.064 


0.830 


0006 


0.836 


0.053 


0.630 


0006 


0.262 


0.053 


0.630 


0007 


0.512 


0.053 


0.630 


0OO8 


0. 267 


0.049 


0.630 


0009 


0.567 


0.052 


0.830 


0010 


0.371 


0.050 


0.630 1 


001 1 


0. 195 


0.O47 


0.830 


(012 


-0.081 


0. 054 


0.830 \ 


0O1? 


0. 133 


0.056 


0.630 


0014 


-0. 162 


0.056 


0.630 


0015 


-0.265 


0.047 


0.630 


001C 


0. 153 


0.052 


0.630 


0017 


-0.218 


0.066 


0.630 


0016 


-0.010 


0.054 


0.830 


00J3 


0.207 


0.060 


0.630 


0020* 


-0.060 


0.04 V 


0.630 


0O21 


-0.248 


0.O49 


0.630 


0022 


-0.495 


0.067 


0.630 


0023 


•0.662 


0.060 


0.630 


0024 


-0, 660 


0. 054 


0.630 


0025 


-0.565 


0.058 


0.630 



S.E. 

0.018 
0.015 
0.016 
0.016 
0.016 
0.015 
.215 
.016 
.015 
.016 
.016 
.016 
.016 
.016 
0.015 
0.015 
0.016 
0.016 
0.015 
0.015 
0.^15 
O.C 16 
0.015 
0.015 
0.015 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



THRESHOLO 

-rTsTo"" 



S.E. 



• 1 , 

-0. 
-0. 
-1 
-0. 

-0. 



, 187 
.439 
.838 
.007 
.316 
_.617 
-0.346 
-0.683 
-0.447 
-0.23S 
0.0S2 
-0. 160 
0. 196 
0.319 
-0. 166 
0.2S3 
0.012 
-0.260 
0.073 
0.299 
0.596 
0.796 
0. 795 
0.6S1 



.063 
.068 
.063 
.065 
.064 
.064 
.094 
.060 
.093 
.060 
.067 
.065 
.066 
.067 
.067 
.092 
0.067 
.096 
.060 
.069 
.059 
.066 
.072 
C.065 
0.070 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0, 
0. 



0. 

o. 

0. 

0. 

0. 
0. 



01 SPERSN S.E. 



1 .205 
1.205 
1 .205 
1 .205 
1 .206 
! .206 
1 .205 
1 .206 
1 .205 
1 .205 
1 .206 
1 .205 
1 .206 
1 .205 
1 .206 
1 .206 
1.206 
1 .205 
« .205 
1 .205 
1 .206 
1 .205 
1 .205 
1 .205 
1 .206 



ASYMPTOTE 



S.E. 



CHISQ 



OP 



PRO! 




0.CJ01 
0.8637 
0.0077 
0.0162 
0.0991 
0133 
0032 
0949 
4190 
2499 
0204 
0299 
0000 
0019 
0000 
0129 
0130 
0000 
0341 
0138 
0004 
0.0010 
0.0107 
0.0117 
0. 1889 



PARAMETER MEAN STN OEV 

THRESHOLD -0. 1 72 ' 0.619 

QUADRATURE POINTS AND POSTERIOR vEICHTSi 

1 2 3 4 

PCIWT -0.39490^01 -0. 30780+01 -0.22100*01 -0 . 1 34 ID+0 1 
WEIGHT 0.77340-08 0.17 100-05 0.42970-03 0.13360+00 



592.2 22S. 0 0.0000 



-0. 47330+00 
0.4547D+O0 



0. 39480*00 
0. 2 175D*00 



12630*01 
I 1 10D+0O 



0. 2 13lDt-0l 
0. 703*0-01 



0. 2999D+01 

0. 1 178D-01 



10 

0. 38670+01 
0.63 530-03 



32 



EXHIBIT 6-7 

ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; 1 -PARAMETER LOGISTIC MODEL 



ITEM INTERCEPT 



S.E. 



S .E. 


CMISQ 




PROB 


Or 0 


4 . 2 


B • 0 


ft on 1 3 


0 . 0 


22 . 9 


tj * ft 


ft one ft 


o ! o 


A ' * 




ft AC74 


0 •' 0 


7 t y 


Q ft 


ft fi^97 
W » Vi)42 


O. 0 


13,7 


Q ft 


ft 1 A .4 1 


0. 0 


26 ! 0 


& ft 


ft ftft 1 ft 


0 . 0 


1 4 8 


• fi ft 
9 • W 


ft ftQ77 ** 


0 . 0 


46 . 8 


Q ft 


ft ftrtrtft 


0 . 0 


ice 

1 D • 9 


9 • V 


ft 07,4 0 


o ! o 




O A 

P . u 


ft nnnn 


o ! o 


12.4 


n ft 


ft 1 RIH 


o! o 


26 . 7 


& ft 


ft ftft < 7 


o ! o 


22 . 7 


A ft 


ft Q07 i 


0. 0 


17.6 


O ft 


ft ft 19.7 
V i UJV7 


0. 0 


i D i D 


Q ft 
9 ■ V 


ft ftftOK. 
W . VV20 


o! o 


16.3 


9 . 0 


0.0607 


0.0 


12.5 


9.0 


0. 1663 


0.0 


17.0 


9.0 


0.0461 


0.0 


54.6 


9.C 


0.0000 


0.0 


6.4 


9.0 


0.4113 


0.0 


10. € 


9.0 


0.3010 


0.0 


27.4 


9.0 


0.0013 


0.0 


9. 1 


8.0 


0.4298 


0.0 


13.4 


9.0 


0. 1449 


0.0 


6.6 


9.0 


0.6769 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
001 1 
] 0012 
J 0013 
0014 
0015 
0016 
0017 

001 & 
0019 
0020 

002 1 
0022 
0023 
0024 
0025 



1 ,377 
0.677 
0.921 
-0.263 
0.223 
0.299 
0.248 
0.410 
0.613 
0.276 
0.504 
0.226 
0.436 
0.229 
0. 193 
0.264 
0.031 
0.004 
-0.21 1 
0.070 
-0.156 
-0.303 
-0.392 
-0.207 
-0.352 



0.069 
0,056 
0.05? 
0.049 
.050 
.046 
.049 
.053 
.050 
,053 
.048 
.051 
.051 
.051 
.050 
0.046 
0.046 
0.048 
0.046 
0.046 
0.050 
0.047 
0.064 
0.0«J0 
0.053 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 
0.624 



0.013 
0,013 
0.013 
0.013 
0.013 
0,013 
0,013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 
0.013 



-2.206 
-1 .406 
-1 .477 
0.405 
-0,366 
-0.479 
-0.396 
-0.657 
-0.622 
-0.442 
-0.609 
-0.36B 
-0.699 
-0.367 
70.310 
-0.424 
-0.050 
-C.007 
0.336 
-0. 112 
0.251 
0,466 
0.629 
0.332 
0.665 



0. 1 10 
0.092 
0.091 
0.079 
0.060 
.074 
.079 
.065 
.060 
.065 
.078 
..082 
0.062 
0.061 
0.060 
0.077 
0.076 
0.079 
0.073 
0.076 
0.079 
0.076 
0.0*6 
0.080 
0.086 



,604 
.604 
.604 
.604 
,604 
.604 
,604 
,604 
,604 
604 
604 
,604 
,604 
604 
,604 
604 
604 
604 
604 
604 
604 
604 
604 
604 
604 



0.034 
0,034 
0.034 
0,034 
0.034 
0.034 
0,034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 
0.034 



0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0,0 
0.0 
0,0 
0.0 
0.0 
0.0 



0.0 
0.0 



PARAMETER MEAN STN OEV 

THRESHOLD -0.335 0.681 

QUADRATURE POINTS AND POSTERIOR WEIGHTS: 



500. 1 225.0 0.0000 



12 3 4 5 

POINT -0.40080+01 jtO. 31150+01 -0.2223D+01 -0.13310+01 -0 . 43660*00 
WEIGHT 0.15570-06 0.41910-04 0. 63640-02 0.1753D+OO 0.3R23D+00 



0.45340+00 
0. 2496D+00 



0. 1346D+01 
0. 12650+00 



0. 22380+01 
0.53170-0? 



0. 3 1300+01 
0.637 10-02 
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0.40220+01 
0.2B73D-03 



ITEM 



UAMIBIT 8-8. 

ITEM PARAMETER ESTIMATES FOR ELECTRONICS KNOWLEDGE ; 1 -PARAMETER LOGISTIC MODEL 



INTERCEPT 



S.E. 



SLOPE 



S.E. 



THRESHOLD 



S.E. 



OISPERSN 



S.E. 



ASYMPTOTE 


S,E, 


CHI SQ 


OF 


PROB 


0.0 


0.0 


9.3 


9.0 


0.4067 


0.0 


0.0 


17.0 


9.0 


0.0466 


0.0 


0.0 


2B.7 


9.0 


0.0005 


0.0 


0.0 


37 . b 


9.0 


0.0000 


0.0 


0.0 


6. 1 


9.0 


0.7305 


0.0 


0.0 


36.6 


9.0 


0.0000 


0.0 


0.0 


19.5 


9.0 


0.0210 


0.0 


'&0 


15.3 


9.0 


0.0614 


0.0 




8,9 


9.0 


0,4474 


0.0 


0.0 


14.9 




0.0933 


0.0 


0.0 


26.3 


1:8 


0.0019 


0.0 


0.0 


9.5 


9.0 


C.3934 


0.0 


o.o 


15.5 


9.0 


0,0776 


0.0 


0.0 


38.4 


9.0 


0.0000 


0.0 


0.0 


15.6 


9.0 


0.0762 


0.0 


0.0 


8.6 


9.0 


0.4835 


0.0 


0.0 


63.4 


9.0 


0.0000 


0.0 


0.0 


6.3 


9.0 


0.7064 


0.0 


0.0 


17.0 


9.0 


0.0*186 


0.0 


0.0 


19.4 


9.0 


0.0223 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0008 
0010 
001 1 
0012 
0013 
0014 
00 1 E 
O016 
0017 
0016 
0019 
0020 



.9(15 
.678 
.591 
.599 
.64 1 
.464 
0.515 
0.45* 
0.691 
0. 141; 
-0. 133 
-0.076 
-0.214 
0.034 
-0. 179 
-0. 193 
-0.721 
-0.205 
-0. 153 
-0.679 



0.059 
0.055 
0.0*5 
0.055 
0.056 
0.054 
0.052 
0.052 
0.051 
0.050 
0.047 
0.051 
0.050 
0.04& 
0.052 
0.049 
0.049 
0.050 
0.060 
0.053 



0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 
0.636 



0.016 
0.016 
0.016 
0.015 
0.015 
0.016 
0.015 
0.016 
0.015 
0.015 
0.016 
0.015 
0.016 
0.0t5 
0.015 
0.01 5 
0.015 
0.015 
0.015 
0.015 



- 1 , 
- 1 , 
-0. 
-0. 

"I c 

-0. 
-0. 



.549 
.069 
.929 
.942 

.323 
.730 
_.6l 1 
-0.723 
-0.930 
-0.230 
0.210 
0. 120 
0.337 
-0.054 
0.262 
0.30-4 
1 . 134 
0.323 
0.24 1 
0.911 



0.093 
0.086 
0.087 
0.087 
.069 
.065 
.083 
.061 
.060 
.079 
.074 
.060 
.079 
0.071 
0.061 
0.078 
0.077 
0.078 
0.076 
0.064 



0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



. 573 
. 573 
.573 
.673 
. 573 
. 573 
, 573 
. 573 
. 673 
, 573 
, 573 
,573 
, 573 
, 673 
, 573 
, 573 
, 573 
573 
573 
573 



0.036 
0.036 
0.038 
0.038 
0.036 
0.038 
0.03f 
0.036 
0.036 
0.036 
0.036 
0.036 
0.036 
0.038 
0.038 
0.036 
0.036 
0.036 
0.038 
0.036 



PARAMETER MEAN STN OEV 

THRESHOLD -0.27 1 0.755 

QUADRATURE POINTS AND POSTERIOR WEIGHTS: 

1 2 3 d 

POINT -0.4002D*0i -0.31 13D+01 -0.22230*01 "0. 1334D*0I 

WE1CHT 0. 51700-05 0.6469D-03 0.1859D-0' 0.1607D+O0 



■0 . 4446D+00 

0. 3b37D*O0 



0. 4449D+O0 

0. 281 7D+O0 



0. 13340*01 
0. MOOD + 00 



0. 2224D-«0i 
0- 3972D-01 



437.0 160.0 O.OOOO 



\ 
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0. 40030*01 
0. 22840-03 



0.3i 13D+01 
0. 4775D-02 



9 

ERLC 



3.j 



APPENDIX C 

ITEM PARAMETER ESTIMATES. 2-PARAMETER LOGISTIC MODEL 



34 



ft 



EXHIBIT C-1 



ITEM INTERCEPT 



0001 
0002 
COOS 
0004 
0005 
0006 
0007 
0008 
0000 
0010 
001 1 
0012 
0013 
0014 
0016 
0016 
0017 
001 0 
0015 
0020 
0021 
0022 
0023 
0024 
0025 



2. 136 



163 
343 
604 
003 
061 



1 
1 

0 
0 
0 
0 
0 
0 
0 
0 
-0 
0 
0 



0.786 
165 
060 
062 

620 
075 
156 

404 

613 
565 

464 

130 

on 

003 



•0.301 
-0.322 
-0.348 
-0.781 
-0.323 



5.E. 



0. 177 
0.066 
0. 1 13 
0.066 
0.073 
0. 141 
0.071 
0.075 
0.063 
072 
068 
047 

055 
064 
066 
053 
0.062 
0.053 
040 
040 
049 
048 
040 
060 



0. 
0. 
0. 
0. 
0. 
0. 



0.061 



ITEM PARAMETER ESTIMATES FOR GENERAL SCIENCE J 2 -PARAMETER L0CI5TIC MOOEL 
SLOPE 5.E. THRESHOLD S.E. 0I6PCR9N S.E. ASYMPTOTE S,E. 



PARAMETER 

SLOPE 

loc( slope) 
threshold 



MEAN STN DIV 



0.806 
-0.281 
-0.401 



0.324 
0.367 
0.790 



0. 162 
0. 1 16 
0. 155 
0.095 
0. 102 
0, 1 76 
0. 106 
0.089 
0. 1 15 
0.090 
0.094 
0.071 
0.093 
0.079 
0.070 
0.071 
0.074 
0.060 
0.074 
0.074 
0.065 
0.064 
0.059 
0.067 
0.078 



QUADRATURE POINTS AND POSTERIOR WEIGHTS I 



-1.410 
-1.127 
-0.942 
-1 ,020 
-1. 108 
-1 .033 
-0.698 
-1 .621 
-1 



-1 



060 

087 



-0.671 
-0. 156 



-0. 
-0. 
- 1 



180 
74 1 
146 



-0.950 
-0.622 
0. 147 
-0.010 
-0. 136 
0.566 
0.666 
0.606 
1 .264 
0.583 



0.000 
0.087 
0.060 
104 
100 
060 
063 
164 
085 
097 
075 
096 
068 
..003 
0. 155 
0. 1 16 
1 14 
065 
066 
072 
112 
0. 130 
0. 152 
0. 161 
0. 126 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



0.664 

0.553 
0. 701 
1 .280 



104 

0. 616 

1 . 140 
1 .366 

0. 073 
1 . 130 
1 .061 

2. 105 

1 . 160 

1 .400 

1 .867 
1.623 
1 . 773 

1 . 130 
1 .776 
1 .474 
1.678 

2. 131 
2.310 

644 



1 .805 



,080 
105 
.076 
, 156 
j 124 
.067 
, 137 
166 
, 109 
, 127 
, 104 
. 3 1 5 
, 125 
177 
0.275 
0. 187 
0, 234 
0, 1 14 

0.233 
0. 162 
0.226 
0.260 
0.318 
0. 161 
0.263 



0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



POINT 
WEIGHT 



-0.38850+01 

0. 17010-13 



-0. 30170*01 -0.216BD+01 -0.13200*01 
0. 56290-06 0.74B3D-02 0. 13310+00 



*0.471G0*00 
0.40230+00 



0737670+00 
0.33330+00 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 
0.0 
0.0 



0.0 



0.0 
0.0 
0.0 
0.0 



0.0 

O.O.. 

0.0 

0.0 

0,0 

0.0 

0.0 



0.0 
0.0 
0.0 
0.0 



CHISQ 



OF 



5. 1 


6,0 


4.5 


6,0 


5.2 


6.0 


3.6 


8.0 


6.5 


6.0 


3.9 


6.0 


7. 1 


6.0 


11.0 


6.0 


5.4 


8.0 


4 . 1 


6.0 


6.6 


8.0 


14.3 


6.0 


16.5 


6 . 0 


5. 1 


6,0 


6.2 


6.0 


19.7 


6 . 0 


10.7 


s!o 


26.9 


6.0 


1 1.0 


6.0 


3. 1 


6.0 


7.6 


6.0 


7.9 


8.0 


10.6 


6,0 


29.3 


6.0 


33.6 


6.0 



PR06 

7837 
8104 
7356 
6045 
6672 
6697 
6206 
1000 
7206 
6405 
5661 
0742 
0606 
7402 
6310 
,0117 
2200 
0004 
, 1631 
,9262 
4763 
4453 
2259 
0003 
0001 



267.2 200.0 0.0011 



0. 122504-0: 
0.50320-01 



0.20730+01 
0.35670-01 



O.2922D+01 
0.31 1 10-01 
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0.37700+01 
0.67130-02 



/ 



EXHIBIT C-2 

ITEM PARAMETER ESTIMATES FOR ARITHMETIC REASONING} 2 -PARAMETER LOGISTIC MOOEL 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


DISPER6N 


S.E. 


A9YMPT0TE 


S.E. 


CHISQ 


OP 


PROS 


0001 


1 .526 


0.097 


0.656 


0. MS 


-2.752J 


0.498 


1 .603 


0.386 


0.0 


0.0 


4.7 


6.0 


0. 7696 


0002 


1 .649 


0. 147 


0.073 


0. 175 


-1.901/ 


0.233 


1 .026 


0. 185 


0,0 


0.0 


6.9 


6.0 


0.6633 


0003 


1.418 


0. 1 16 


1.656 


0. 146 


-0.655 


0.041 


0.603 


0.053 


0.0 


0.0 


13.4 


6.0 


0.0966 


0004 


1.313 


0. 109 


1.768 


0. 14 1 


-0.747J 


0.037 


0.569 


0.046 


0.0 


0.0 


10. 1 


6.0 


0.2642 


0005 


0.669 


0.073 


1 . 167 


0. 104 


-0. 565 \ 


0.046 


0. 657 


0.076 


0.0 


0.0 


6.6 


6.0 


0.6624 


0006 


0. 633 


0.071 


1 .054 


0.094 


-0.790 \ 


0.069 


0.946 


0.065 


0.0 


0.0 


6.3 


8.0 


0.4057 


0007 


0. 709 


0.080 


0.049 


0,076 


-1.466 


0. 176 


1 .621 


0.262 


0.0 


0.0 


10.9 


6.0 


0.2069 


0006 


0.91 1 


0.077 


1.067 


0.102 


-O. 662 


0,062 


0.046 


0.091 


0.0 


0.0 


5.3 


6.0 


0.7247 


0000 


( .816 


0.074 


1.076 


0. 102 


-0.766 


0.056 


0.927 


0.066 


0.0 


0.0 


7.9 


6.0 


0.4419 


0010 


0.886 


0.092 


1 .346 


0. 132 


-0.669 


0.043 


0.744 


0.073 


0.0 


0.0 


4.5 


6.0 


0.6064 


001 1 


1.055 


0. 103 


2.101 


0. 163 


-0. 502 


0.032 


0.476 


0.037 


0.0 


0.0 


6.5 


6.0 


0.3682 


0012 


0.406 


0.062 


1 .09r 


0.092 


-0.373 


0.049 


0.913 


0.077 


0.0 


0.0 


7.3 


6.0 


0.5046 


0013 


0.365 


0.057 


0.606 


0.076 


-0.464 


0.063 


1 .243 


0. 121 


0.0 


0.0 


6. I 


6.0 


0.6337 


0014 


0.4*2 


0.066 


1.269 


0. 106 


-0.358 


0.044 


0.776 


0.063 


0.0 


0.0 


9. 1 


6.0 


0.3309 


0015 


0.634 


0.074 


1 .307 


0. 106 


-0.465 


0.043 


0. 766 


0.063 


0.0 


0.0 


9.6 


6.0 


0.2923 


0016 


0.293 


0.054 


0.717 


0.073 


-0.409 


0.069 


1 .396 


0. 142 


0.0 


0.0 


16.4 


6.0 


0.0371 


0017 


v 0.096 


0.053 


0. 743 


0.075 


-0. 126 


0.068 


1 .345 


0. 135 


0.0 


0.0 


25.3 


6.0 


0.0015 


0018 


. 0.043 


0.053 


0. 708 


0.074 


-0.061 


0.072 


1.413 


0. 147 


0.0 


0.0 


30.7 


6.0 


0.0002 


0019 


0.204 


0.053 


0.762 


0.077 


-0.272 


0.066 


1 .330 


0. 137 


0.0 


0.0 


6.9 


6.0 


0.3519 


0020 


-0.378 


0.057 


0.053 


0.077 


0.396 


0.064 


1 .049 


0.064 


0.0 


0.0 


20.6 


6.0 


0.0084 


0021 


-0.222 


0.053 


0.632 


0.077 


0.267 


0.072 


i .202 


0,111 


0.0 


0.0 


29.7 


6.0 


0.0003 


0022 


0. 201 


0.056 


0.919 


0.065 


-0.219 


0,057 


1 .086 


0. 101 


0.0 


0.0 


13.0 


6.0 


0. 1 106 


0023 


0.095 


0.051 


0. 704 


0.066 


-0. 134 


0.070 


1 . 421 


0. 137 


0.0 


0.0 


12.1 


6.0 


0. 1473 


0024 


-0. 138 


0.057 


0.938. 


0.065 


0. 147 


0.086 


1 .066 


0.096 


0.0 


0.0 


30.3 


6.0 


0.0002 


0025 


-0.063 


0.054 


0.643 


0.078 


0.074 


0.066 


1 . 166 


0. 109 


0.0 


0.0 


20.2 


6.0 


0.0096 


0026 


-0.058 


0.063 


0. 6 13 


0.075 


0.073 


0.066 


1 .230 


0.M3 


0.0 


0.0 


9.0 


6.0 


0.3457 


0027 


-0. 246 


0.056 


0.970 


0.064 


0.253 


0.063 


1 .031 


0.090 


0.0 


0.0 


9. i 


6.0 


0.3370 


0026 


-0.516 


0.055 


0.661 


0.065 


0. 760 


0. 108 


1 .512 


0. 149 


0.0 


0.0 


S. 1 


6.0 


C.4240 


0029 


-0. 561 


0.057 


0.676 


0.067 


0.630 


0,111 


1 .479 


0. 147 


0.0 


0.0 


6.6 


6.0 


0. 5656 


0030 


-0. »03 


0.054 


0. 7 19 


0.070 


0. 144 


0.079 


1 .391 


0. 135 


0.0 


0.0 


16-6 


6.0 


0.03<9 



PARAMETER 



MEAN STN DEV 



SLOPE 

LOC( SLOPE ) 
THRESHOLD 



0.591 
-0.064 
-0.392 



0.361 
0.327 
0.733 



QUADRATURE POINTS AND POSTERIOR WEICMTS: 

1 2 3 4.5 

POINT -0.29170*01 -0.22690+01 ~0.i62iD+0l -0. 97270*00 -O. 32460+00 

WEIGHT 0.24270-07 O.120OO-O2 0.17640-02 0.3227D+OO 0. 27700+OO 



374.7 240.0 O.OOOO 



0. 32360+00 
0. 16560*00 



0.97i7D*00 
O. 1423D*00 



0. 1620D+01 
0.2659D-01 



0.22680*01 
O. 49660-01 
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0. 2916D+01 
0.21 170-01 



9 

ERIC 



3;. 



EXHIBIT C-3 

ITEM PARAMETER ESTIMATES FOR WORD KNOWLEDGE ; 2-PARAMETER LOGISTIC MODEL 



ITEM INTERCEPT 



S.E. 



SLOPE 



S.E. 



THRESHOLD 



5.E. 



DISPERSN 



S.E. 



ASYMPTOTE 



O.K. 


ru i CA 


ht 
Ur 


PROB 


a a 


o . 2 


B . 0 


0 . 6239 


a. a 


3 . 6 


fi . 0 


0 . 5928 


0 . 0 


0 . 4 


8 . 0 


0. 3998 


A A 

w . 0 


10.2 


0 . 0 


0.2510 


0 . 0 


14.2 


fi . 0 


0 . 07 6B 


A A 


1 • 6 


6 . 0 


0. 9649 


A A 


o . 5 


8 . 0 


0. 7096 


0 . 0 


4 . S 


6 . 0 


0.2726 


0 . 0 


7 . 6 


B .0 


0. 4 604 


A A 


19.7 


fi . 0 


0.01 16 


0 . 0 


D . B 


B . 0 


Oi 6765 


A A 
0 . U 


12.5 


B . 0 


0 . 1 457 


0 . 0 


3 . 6 


B . 0 


0. 6952 


0 . 0 


3 . 9 


fi . 0 


0. 6895 


0 . 0 


> 4 . 9 


B . 0 


0.060S 


A A 




6 . 0 


0. 38B9 


0 . 0 


2 . 1 


fi . 0 


0. 9784 


A A 


c c 

0 . V 


6 . 0 


0. 691 3 


0 . 0 


10. 1 


6 . 0 


0. 2560 


0 . 0 


6 . 3 


6.0 


0.6205 


0 . 0 


13.0 


6.0 


0. 1 101 


0.0 


27.9 


A . 0 


0. 0006 


r\ A 

0 . 0 


2 1 , 1 


6 . 0 


0 . 007 1 


0 . 0 


1 0 • 3 


fi . 0 


0.2416 • t z&r 


0 . 0 


10 . 0 


6.0 


0. 2636 




21.7 


A A 


U • WO 7 


0.0 


9.' 1 


6.0 


0.3339 


0.0 


9.6 


6.0 


0.2979 


0.0 


10.0 


6.0 


0.2615 


0.0 


e. i 


6.0 


0.4227 


0.0 


8.8 


6.0 


0.3699 


0.0 


1 i .9 


6.0 


0. 15C6 


0.0 


41.9 


6.0 


0.0000 


0.0 


W.B 


8.0 


0.0601 


0.0 


13.2 


a.o 


0. 106! 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
001 1 
0012 
0013 
0014 
001.5 
0016 
0017 
OOlB 
00i9 
0020 
0021 
0022 
0023 
0024 
0025 
0026 
0027 
0026 
0029 
0030 
0031 
0032 
0033 
0034 
0035 



2.443 
2.459 
2.336 
1.416 
2.417 
2.370 
1.513 
2. 174 

0. 704 
2.464 
1 .336 
1 .32 1 
1.697 

1 . 156 
1 .552 
1 .066 
1 .352 
1 .242 
0.629 
1.616 
1 .051 
0.766 
0.416 
0.204 
0.34 1 
0.586 
0.302 
0.672 

-0.027 
0.033 
1 .682 
0.0O4 

-0. 139 
0.215 
0. 131 



0. 192 
0. 164 
0. 179 
0.091 
0. 170 
0.244 
0. 102 
0. 192 
0.063 
0. 160 
0. 105 
0.066 
0. 134 
0.093 
0.127 
0.079 
0. 116 
0. 100 
0.062 
0. 129 
0.066 
0.062 
0.065 
0.050 
0.054 
0.070 
0.052 
0.062 
0.046 
0.050 
0. 140 
0.048 
0.051 
0.064 
0.061 



i .379 
1 . 376 
1 .597 
0. 746 
1 .401* 
1 .929 
0.951 



602 
69i 
64 1 
304 
675 
276 
216 
616 
966 
607 
2 34 



0/845 
1 .546 
0.992 
1 . 162 
1 .063 
0.566 
0.693 
1 . 152 
0.664 
0.602 
0.477 
0.614 
1 .373 
0.436 
0.636 
0.601 
1 . 142 



0. 160 
0. 163 
0. 155 
0.091 
0. 143 
0.228 
0. 1 0i 

o. 1 7 a 

0.06i 
0. 156 
0. 120 
0.091 
0. 132 
0. 109 
0. 145 
0.087 
0. 141 
0. 1 i3 
0.079 
0. 136 
0. 104 
0. 104 
0.091 
0.062 
O.C73 
0.095 
0.068 
0.082 
0.056 
0.066 
0. 152 
0.058 
0.067 
0.077 
0.097 



-1.771 
-1 . 787 
-1 .463 
-1 .900 
-1 .725 
-1 .229 
-1 .692 
-1 .206 
-0. 790 
-1 .502 
-1 .026 
-1.510 
-1 . 327 
-0.S51 
-0.960 
-1 . 103 
-0.641 
-1 .006 
-0.746 
-1 .046 
-1 .059 
-0.676 
-0.391 
-0.360 
-0.492 
-0.610 
-0.442 
-0.713 

0.056 
-0.053 
-1 .225 
-0.009 

0.219 
-0.272 
-0. 115 



0. 1 10 
0.111 
0.070 
0. 179 
0. 103 
0.050 
0.117 
0.050 
0.072 
0.074 
0.059 
0. 121 
0.076 
0.059 
0.048 
0.077 
0.045 
0.060 
0.071 
0.052 
0.075 
0.051 
0.052 
0.086 
0.076 
0.051 
0.076 
0.076 
0. 100 
0. 08 i 
0.076 
0. 109 
0.087 
0.069 
0.052 



0.725 
0.727 
0.626 
1 .341 
0.714 
0.61B 
1 .052 
0.556 
1 . 123 
0.609 
0. 767 
i . 143 
0.762 
0.823 
0.618 
1 .0i5 
0.622 
0. 610 
1.164 
0.647 
1 .006 
0.660 
0.940 
1 . 761 
1 .443 
0.666 
1 .462 
1 .247 
096 
630 
729 
264 
671 
248 
676 



0.064 

0.081 » 

0.061 

0. 164 

0.073 

0.061 

0. 1 12 

0.055 

0. 102 

0.056 

0.070 

0. 119 

0.061 

0.074 

0.055 

0.090 

0.055 

0.074 

0.111 

0.056 

0. 106 

0.077 

0.08 1 

0. 193 

Oi 152 

0.072 

0. 144 

0. 127 

0.246 

0. 175 

0.061 

0.304 

0. 156 

0. 1 IS 

0.074 



0.0 
0*0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 

o.o 

0.0 
0.0 

o.o 

0.0 
0.0 
0.0 
0.0 

o.o 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



PARAMETER 



MEAN STN DEV 



SLOPE 
LOG* SLOPE ) 
THRESHOLD 



1 . 109 
0.036 
-£✓301 

QUADRATURE POINTS AND POSTERIOR WEIGHTS: 



0.394 
0.366 
0.575 



386.0 260.0 0.0000 



POINT 

WEIGHT 



1234667&9 
-0. 26570+01 -0.2247D+0! -0. 18370+01 -0.1027D+01 -O.4170D+OG 0.l9l9D*00 O.9016D+OO 0.14110+01 0 2021D+01 
0. 28190-34 0. 1053D-14 0.7640D-0! 0.18890+00 0.2 148D+O0 0.2602D+O0 0.1062D+O0 0.7928D-01 0.64600-01 
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0. 2631D+01 
O. 1 166D-01 



EXHIBIT C-4 

ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREHENSION 2 -PARAMETER LOGISTIC MOO El 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


OOOI 


1 .025 


0.082 


0.657 


0002 


1 . 597 


0. 1 16 


0.666 


0003 


1.910 


0.202 


1 .601 


00O4 


0.7 16 


0.061 


0.655 


0005 


0.616 


0.074 


1 .079 


0006 


0.702 


0.062 


0.665 


0007 


0.765 


0.063 


0. 702 


0008 


0.696 


0.065 


0.685 


0009 


0.95! 


0.080 


0.960 


0010 


0. 122 


0.053 


0.811 


OOi i 


0.687 


0.056 


0.480 


0012 


0.294 


0.052 


0.678 


0013 


1.019 


O.062 


0.919 


0014 


0.469 


0.055 


0649 


0015 


-0.037 


0.044 


0. 133 



S.E. 


THRESHOLD 


S.E. 


0I3PERSN 


S.E. 


ASYMPTOTE 


s. 


0.090 


-1 . 195 


0.095 


1 . 167 


0. 122 


0.0 


0.0 


C. 107 


-1 .844 


0. 152 


1 . 155 


0. 142 


0.0 


0.0 


0. 184 


-1 . 193 


0.057 


0.625 


0.072 


0.0 


0.0 


0.071 


-1 .096 


0. 1 13 


1 .526 


0. 165 


0.0 


0-0 


0.098 


-0. 767 


0.067 


0.927 


0.064 


0.0 


0.0 


0.074 


-1 .056 


0. 109 


1 .504 


0. 166 


0.0 


0.0 


0.074 


-1 .090 


0..108 


1 .425 


0. 1 60 


0.0 


0.0 


0,073 


-1 . 636 


0. 166 


1.710 


0.213 


0.0 


0.0 


0.095 


-0.990 


0.07B 


1 .042 


0. 103 


0.0 


0.0 


0.080 


-0. 161 


0.066 


1 .233 


0. j 22 


0.0 


0.0 


0.065 


-1 .493 


0.203 


2 . 174 


0.306 


0.0 


0.0 


0.07 1 


-0.434 


0.081 


1 .475 


0. 164 


0.0 


0.0 


0.094 


- 1 . 109 


0.0B9 


1 .088 


0. 1 12 


0.0 


0.0 


0.071 


-0. 753 


0. 100 


1 . 54 1 


0. 1 68 


0.0 


0.0 


0.043 


0. 282 


0.342 


7 .534 


2.453 


0.0 


0.0 



CHI3Q DF 



PROS 



6. 1 
10.5 

7 . 3 

4 . 4 
14.6 
10.7 

S. 1 



4 

14 

5 
14 

e 
5 
1 1 



.0 0.6534 
.0 0. 1620 
.0 0.4004 
.0 0.7294 
.0 0.0409 
.0 0. 1528 
.0 0.6495 
7.0 0.7161 
7.0 0.0461 
7.0 0.5747 
7.0 0.0420 
7.0 0.4396 
7.0 0.6937 
7.0 0. 139! 



141.6 7.0 0.0000 



PARAMETER 



MEAN STN DEV 



SLOPE 

LOG( SLOPE) 
THRESHOLD 



0.775 
-0.362 
-0.96! 



0.322 
0. 544 

0. 543 



261 ,9 105.0 O.OOOO 



QUADRATURE POINTS AND POSTER J OR WEIGHTS: 



1 2 3 4 5 

POINT -0.4D69D*0' -0.31660*01 -0.2263D«Oi -0 1 36 1 0 «0 1 -0. 45780*00 
WEIGHT 0. 7 925D-05 0.13600-03 G.i6t3D-Oi 0 19670*00 0 2^iOO^OO 



0. -44500*00 
0. 37870*00 



0 13*80+0' 
0 13070*00 



0- 225lD*0i 
0.26i 30-0 1 



C. 31530. 0' 
0 . 2*4 30-02 
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0. 40560*01 
0. 10190-03 



ERIC 



EXHIBIT C~S 

ITEM PARAMETER ESTIMATES FOR AUTO AMD SHOP INPORMATICNf 2-PARAMETER LOGISTIC MODEL 



ITEM INTERCEPT 



OOOl 
0002 
0003 
0004 
0005 
0001 
0007 
0008 
0009 
0010 
001 i 
0012 
00t3 
0014 
0015 
0016 
0017 
0016 
0019 
0020 
0021 
0022 
0023 
0024 
0025 



0. 713 

1 . 099 
0.947 
1 . 160 
0.944 
0.324 
0.079 
0.399 
0.432 
0.399 
0. 190 
0.277 
0.403 
0.479 
0.096 
0. 129 
0.219 
0. 199 
0.443 
0.072 
0.21V 
0.217 
0.994 
0.907 
O.220 



S.E. 

0.094 
0.079 
0.0*8 
0.091 
0. 102 
0.079 
0.054 
0.047 
0.047 
0.057 
0.049 
0.047 
0.056 
0.065 
.054 
.056 
.057 
.057 
.050 
0.049 
0.049 
0.056 
0.070 
0.056 
0.047 



SLOPE S.E. 



THRESHOLD 



0.351 
0. 753 
075 
723 
476 
356 
776 
339 
257 
771 
501 
394 
963 
0.522 
0.919 
0.999 
0.S71 
0.926 
0.463 
0.630 
0.471 
0.909 
1 .291 
0.619 
0.332 



PARAMETER 



MEAN 5TN PEV 



SLOPE 

LOG< SLOPE > 
THRESHOLD 



0. 756 
-0.377 
-0.392 



0.331 
0.474 
0.763 



0.066 
0. 10 1 
0. 107 
0. 122 
0. 176 
0. 146 
0.060 
0.056 
0.050 
0.056 
0.065 
0.057 
0.054 
0. 109 
0.065 
0.092 
0.099 
0.094 
0.061 
0.071 
0.066 
0.065 
0. 1 13 
0.064 
0.050 



QUADRATURE POINTS AMD POSTERIOR WEIGHTS: 

I 2 3 

POINT -0.3S65D+01 -0.30230*01 -O.21S9D+01 
WEIGHT 0.7 1300-09 0.8??HD~OS 0.34090-03 




S.E. 

0.357 
0. 149 
0.051 
O. 200 
0>04l 
0.044 
0.066 
0. 199 
0.353 
0.065 
0.0S6 
0.14 1 
0.061 
0.066 
0.062 
0.056 
0.066 
0.071 
0. 135 
0.07? 
0.115 
0.069 
0.064 
0. 125 
0. 167 



DI8PER8N 

*"3.862 
1 .326 
0.929 
1.383 
0.677 
0.721 
1 .268 
2.953 
3.688 
1 .297 
1 .996 
2.540 
1 . 132 
i .065 
1 .221 
1.116 
1 .030 
1 .080 
2.072 
1.566 
2. 124 
1.101 
0.775 
1.614 
3.006 



S.E. 

0.629 
0. 176 
0.092 
0.233 
0.092 
0.076 
0. 133 
0.477 
. 798 
, 146 
.259 
.365 
, 109 
, 127 
0. 127 
0. 1 U 
0. 105 
0. 109 
0.261 
0. 179 
0.262 
0. 102 
0.066 
0. 166 
0.4&0 



0. 
0. 
O. 
O. 
0. 
0. 



AS VUDTaTE 


C I 
9 . 1 


v • U 


ft ft 


a a 


ft ft 


a n 


A A 




A A 


a a 


A A 


ft A 


A A 


A ft 


A A 


ft ft 


ft ft 


ft ft 


0 . 0 


ft ft 


0 . 0 


ft ft 
0 . 0 


A A 


ft ft 


A A 


ft t\ 


A A 


0. 0 


0. 0 


ft ft 


0 . 0 




o o 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


2:8 


0.0 




0.0 


0.0 


0.0 


0.0 


0.0 


0.0 



CHISQ 



"7 



PROB 

0.6171 
0.2446 
0.4106 
0.9141 
0.0234 
0.3171 
0.0164 
0.4495 
0. 1690 
0.7728 
0.7387 
0.6271 
0.0261 
0.231 1 
0.461 1 
0.3961 
0.0666 
0.0015 
0.0016 
0. 1249 
0.2165 
0.2474 

0.6666 
0.2076 
0.3726 



277.5 200.0 0.0OO2 




-0.12940+01 -0. 42900+00 
0. 15280+00 0.4B10D+O0 



0.43590*00 
0. 1936D+00 



0. 13010+01 
0.85160*01 



0. 2 1680+01 
0. 70640-01 



0.30300+01 
0. 1558D-01 
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0. 38950*01 
0. 75040-03 



EXHIBIT C-6 



ITEM PARAMETER ESTIMATES FOR MATHEMATICS KNOWLEDGE; 2-PARAMETER LOGISTIC MODEL 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


PISPER6N 


S.E. 


ASYMPTOTE 


S.E. 


CHISQ 


OF 


PROB 


OOOl 


1.917 


0.236 


1 .692 


0.326 


- 1 . 1 33 


0.096 


0.691 


0.114 


0.0 


0.0 


1 1 .2 


6.0 


0.1912 


0O02 


0.992 


0.079 


0.962 


0. M2 


-1 . 164 


0. 109 


1 . 173 


0. 155 


0.0 


0.0 


12.4 


6.0 


0. 1336 


0O03 


0.475 


0.064 


1 .062 


0.059 


-0.447 


0.049 

0/046 


0.942 


0.086 


0.0 


0.0 


22.7 


6.0 


0.0038 


0OO4 


0.9^4 


0.087 


1.312 


0. 127 


-0.720 


0.762 


0.074 


0.0 


0.0 


17,0 


6.0 


0.0209 


OOOS 


0.726 


0.057 


0.572 


0.073 


-1 . 270 


0. 148 


1 . 748 


0.224 


0.0 


0.0 


16.9 


6.0 


0.0309 


0O06 


0.464 


0.070 


1 .309 


0.113 


-0.364 


0.042 


0.764 


0.066 


0.0 


0.0 


13.4 


6.0 


0.0968 


0O07 


0. 777 


0.097 


1.374 


0. 153 


-0.566 


0.040 


0. 728 


0.081 


0.0 


o.o 


5.3 


6.0 


0.7276 


OOOl 


0.286 


0.052 


0.751 


0.073 


-O.380 


0.066 


1 .331 


0. 130 


0.0 


0.0 


23.6 


6.0 


0.0076 


OOOS 


0.7 17 


0.076 


i . 13 1 


0.117 


-0.634 


0.O80 


0. 684 


0.092 


0.0 


0.0 


4.5 


8.0 


0.6126 


0010 


0. 401 


0.062 


0.864 


0.099 


-0.470 


0.059 


1 . 172 


0. 136 


0.0 


0.0 


10.3 


6.0 


0.2443 


001 1 


0. 1 57 


0 . 04 ' 


0. 668 


0.066 


-0. 277 


0.082 


1 . 750 


0. 209 


0.0 


0.0 


1 .6 


6.0 


0.9994 


0012* 


0.065 


0.059 


1 . 160 


0.095 


-0.047 


0.049 


0.662 


0.070 


CO 


0.0 


10.5 


8.0 


0.2331 


0O13 


0.475 


0.064 


1 .749 


0. 148 


-0.272 


0.037 


0.672 


0.048 


0.0 


0.0 


19.4 


6.0 


0.0126 


0014 


-0.062 


0.063 


1.212 


0. I 13 


0.051 


0.064 


0.625 


0.077 


0.0 


0.0 


H.l 


6.0 


0. 1947 


0OI5 


-0.247 


0.047 


0.446 


0.054 


0.556 


0. 126 


2.246 


0.274 


0.0 


0.0 


7.5 


6.0 


0.4627 


001 € 


0.257 


0.067 


1 .078 


0.M4 


-0.239 


0. 050 


0.928 


0.099 


0.0 


0.0 


M.5 


6.0 


0. 1733 


0017 


-0. 125 


0.060 


1 . 240 


0. 100 


0. 101 


0.060 


0.6O6 


0.066 


0.0 


0.0 


10.0 


6.0 


0.2889 


0OI8 


0. 132 


0.066 


1.273 


0. 120 


-0. 104 


0.049 


0.785 


0.074 


0.0 


0.0 


17.8 


6.0 


0.0243 


0019 


0.216 


0.053 


0.768 


0.074 


-0.282 


0.064 


1 .302 


0. 126 


0.0 


0.0 


16.6 


6.0 


0.0503 


0020 


-0.056 


0.050 


0.855 


0.07 1 


0.066 


0.079 


1 .526 


0. 166 


0.0 


0.0 


10.3 


8.0 


0.2433 


0O21 


-0. 229 


0.049 


0.589 


0.065 


0.389 


o. too 


1 .696 


0. 168 


0.0 


0.0 


15.6 


8.0 


0.0456 


0022 


-0.460 


0.057 


0.851 


0.076 


0. 540 


0.086 


1 . 175 


0. 107 


0.0 


0.0 


20.0 


8.0 


0.0103 


0073 


-0.637 


0.060 


0.876 


0.075 


0. 725 


0.066 


i . 139 


0.096 


0.0 


0.0 


19.7 


6.0 


0.01 16 


002* 


-0.587 


0.056 


0.591 


0.059 


0. 993 


0. 122 


i .692 


0. 168 


0.0 


0.0 


11,3 


6.0 


0. 1655 


0025 


-0.629 


0.056 


0.815 


0.078 


0. 646 


0.094 


1 .227 


0.117 


0.0 


0.0 


14.1 


6.0 


0.0791 



\* 333. 5 200.0 O.OOOO 

PARAMETER MEAN STN DC V 



SLOPE 0.901 0.361 

LOG < SLOPE ) -0.07 1 0.366 
THRESHOLD -0.'?' 0.894 

QUADRATURE POINTS AUC POSTERIOR *GMTS : 

123*56789 »0 

POINT -0.3*680*01 -0. 3»49D+01 -0.2336D«0l -0 l5260*Oi -0.71030*00 0,9l730-0i 0.90^70*00 0.»7120+C 0.25220*01 0.3332D+01 

WEIGHT 0 M25D-23 0.1486D-18 0 . *0-*00- < 1 0.205lO~0: 0. 46520*00 0.26720*00 0.10210*00 0.73320-0* 0.4i7lO-Oi 0. 399OD-0? 
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EXHIBIT C-7 

ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING; 2-PARAMETER LOGISTIC MODEL 
ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. OISPERSN S.E. ASYMPTOTE S.E. CHISQ DF PROB 



OOOI 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
0010 
001 i 
0012 
0013 
0014 
0015 
0016 
004 7 
0016 
0019 
0020 
0021 
0022 
0023 
0024 
0025 



1 .363 
1 . 125 
0.973 
-0.235 
0.264 
0.261 
0.279 
0.602 
0.466 
0.491 
0. 454 
0.307 
0.541 
0.310 
0.242 
0.249 
0.033 
0.030 
~0. 186 
0.079 
-0. 139 
-0.271 
-0.392 
-0. 169 
-0.34? 



0.092 
0. 106 
0.074 
0.049 
0.053 
0.047 
0.055 
0.069 
0.051 
0.06B 
0.050 
0.060 
0.067 
0.059 
0.053 
0.046 
0.046 
0.052 
0.045 
0.049 
0.050 
0.047 
0.055 
0.049 
0.054 



0.626 
1 .092 
0.736 
0.567 
0.763 
0.390 
0.709 
1 . 146 
0.523 
1 .307 
0.427 
0.699 
0.910 
0.906 
0.795 
0.499 
0.506 
0.714 
0.310 
0.579 
0.640 
0,374 
0.776 
0.529 
0.716 



0. 106 
0. 139 
0.093 
0.060 
0.074 
0.059 
0.061 
0. 106 
0.062 
0. 106 
0.062 
0.069 
0.099 
0.090 
0.079 
0.061 
0.060 
0.073 
0.050 
0.064 
0.069 
0.052 
0.076 
0.061 
0.070 



•2. 177 
•I .030 
-1.319 

0.415 
-0.361 
-0.669 
-0.393 
-0.625 
-O.B32 
-0.375 
-1 .062 
-0.341 
-0.594 
-0.341 
-0.305 
-0.499 
-0.066 
-0.043 

0.606 
-0. 136 

* 0.216 
0.726 
0.504 
0. 351 

* 0.476 



0.292 
0.075 
0. 126 
0.097 
0.066 
0. 137 
0.070 
0.051 
0. 123 
0.045 
C. 162 
0.059 
0.061 
0.056 
0.064 
, 102 
.093 
0.072 
0. 161 
0.063 
0.065 
0. 160 
0.063 
0.099 
0.066 



0. 
0. 



1 .597 
0,9.6 
1 .355 
1 .765 
1 .329 
2.562 
1 .409 
0.671 
1.912 
0. 765 
2.340 
1.112 
1 .099 
1 . 1 01 
1 .257 
2.005 
1 .969 
1 .401 
3.230 
1 . 726 
1.663 
2. 676 
1 .286 
1 .6*6 
1 .396 



0.271 
0. 116 
0.17 1 
0. 167 
0. 130 
0.369 
0. 160 
0.062 
0.226 
0.063 
0.340 
0. 110 
0.119 
w. 109 
0. 125 
0.246 
0.231 
0. 143 
0.517 
0. 192 
0. 166 
0.371 
0. 128 
0.209 
0. 137 



0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0,0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



0.0 

O.CL 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

o.tf 

0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 
0.0 



10.9 
15.2 

6.2 

5. 1 
12.4 
13.4 
12.6 
16.9 
16. 1 
33. 5 

3.9 
14.9 
12.6 

7.0 
18.8 



6.0 
8.0 
6.0 
6.0 
6.0 
6.0 
8.0 
6.0 
8.0 



12, 
14 , 
22, 
26, 
12, 
6, 
8, 
9, 

14 

6 



6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
8.0 
8.0 



,2055 
,0543 
,4157 
7615 
1331 
,0985 
1271 
0312 
,0406 
,0001 
6643 
0602 
1 170 
8337 
0159 
1231 
0667 
0037 
0005 
1431 
3576 
3560 
2963 
0605 
6103 



PARAMETER 



MEAN STN OEV 



SLOPE 

LOC< SLOPE ) 
THRESHOLD 



0.698 
-0.420 
-0.314 



0.246 
0.356 
0.673 



340.0 200.0 0.0000 



QUADRATURE POINTS ANO POSTERIOR WEIGHTS: 



POINT 
WEIGHT 



123456769(0 
-0.3798D+01 -0.2957D+01 -0.2115D+01 -0. 12730*01 -0.4314D+0O 0.4104D+00 0. .262D+01 0.20940+01 0.2B360+0'- 0.3777D+01 
0.2665D-12 0.7291D-OB 0.2135D-03 0.1BB9D+00 0.3903D+00 0.2356D«00 0. 10O40+00 0.6572D-01 0.14850-01 0.98560-03 



EXHIBIT C-8 



ITEM 



INTERCEPT 



S.E. 



ITEM PARAMETER ESTIMATES FOR ELECTRONICS KNOWLEOCE; 2-PARAMETEP LOGISTIC MOOEL 



SLOPE 



S.E. 



THRE5H0L0 



S.E. 



9I6PERSN 



S.E. 



ASYMPTOTE 


S.E. 


CHISQ 


OF 


PROB 


0.0 


o.c 


5.4 


6.0 


0.2*194 


0.0 


0.0 


9.6 


8.0 


0.1140 


0.0 


0.0 


6.0 


8.0 




0.0 


0.0 


9.7 


6.0 




0.0 


0.0 


2.8 


6.0 


o!»4?t 


0.0 


0.0 


12.4 


6.0 


0. 1337 


0.0 


0.0 


5.4 


6.0 


0.7206 


0.0 


0.0 


11.7 


6.0 


0. 1626 


0.0 


0.0 


10.3 


6.0 


0.2429 


0.0 


0.0 


4.6 


6.0 


0.6003 


0.0 


0.0 


8.6 


6.0 


0.3745 


0.0 


0.0 


10.2 


6.0 


0.2521 


0.0 


0.0 


4.6 


6.0 


0.7796 


0.0 


0.0 


16.9 


6.0 


0.0315 


0.0 


0.0 


16.6 


6.0 


O.0169 


0.0 


0.0 


5.0 


8.0 


0. 7591 


0.0 


0.0 


7.6 


8.0 


0.4871 


0.0 


0.0 


7.6 


6.0 


0.4857 


0.0 


0.0 


6.6 


6.0 


0.3746 


0.0 


0.0 


10.3 


6.0 


0.2429 



OOOI 
0002 
0003 
0004 
0005 
O006 
0O07 
0C08 
0009 
.0010 
001 1 
0012 
0013 
0014 
0015 
0016 
0017 
00 jB 
00»9 
0020 



.096 
■ 634 
,631 
. 693 
.936 
.679 
0.635 
0.513 
0. 582 
0.206 
-0. 1 *3 
-0.030 
-0. 184 
0.030 
-0. 142 
-0. 165 
-0.593 
-0. 176 
-0. 123 

-0.544 



0.065 
0.064 
0.069 
0.066 
0.076 
0.078 
0.070 
0.057 
0.057 
0.064 
0.046 
0.053 
0.05i 
0.045 
0.053 
0.049 
0.04S 
0.049 
0.050 
0.054 



0.661 
0.674 
1 . 160 
1 .295 
0.839 
1 . t 7$ 
0.926 
0.753 
0.676 
0.821 
0.425 
0.629 
0.7J4 
0.299 
0.850 
0 586 
O. 164 
0.566 
0.642 
0.590 



0. 1 12 
0. 120 
0. 136 
0. 135 
0. 107 
0. 126 
0. 106 
0.07ft 
0.076 
0.086 
0.059 
0.085 
0.079 
0.050 
0.064 
0.067 
0.O45 
0.066 
0.075 
0.067 



-1 .274 
-0.856 
-0. 704 
-0.690 
-1.118 
-0.677 
-0.666 
-0.681 
-1 .010 
-0.253 
0.265 
0.036 
0.256 
-0.099 
0. 167 
0.261 
3.611 
0.300 
0. 192 
0.923 



0.117 
0.070 
0.064 
0.052 
0. 103 
0.051 
.065 
.078 
123 
.062 
1 17 
.066 
.076 
, 148 
0.067 
0.091 
1 .010 
0.090 
0.083 
0. 129 



1 H62 
1 .026 
0.84? 
0. 772 
1 . 192 
0.650 
1 .060 
1 .326 
1 .736 
) .219 
2.353 
1 .206 
1 .401 
3.34 1 
1 . 176 
i . 7r>6 
6.090 
1 . 701 
1 .657 
1 .696 



0. 151 
0. 126 
0.097 
0.060 
0. 152 
0.090 
0. 124 
0. 136 
0.228 
O. 126 
0.329 
0. 124 

0 156 
0.560 
0. 116 
O. 194 

1 . 674 
0. 197 
0.181 
0. 192 



PARAMETER 



MEAN STN DEV 



SLOPE 

L0C( SL0°E ) 

threshold 



0. 7 54 
-0.373 
-0.096 



0.287 
0. <*B6 
i .052 



S75.9 160.0 O. 1841 



QUADRATURE *0JNT$ AND POSTERIOR WEIGHTS: 



POINT 
WE 1CHT 



-0. 3896D*Oi 
0. MB3D-09 



303-*D«0' 
202 iD-OE 



-0. 2 i 1 iD*Oi 
0. VI475D-03 



-0. l308D*Oi 
0 16660*00 



-0-44590*00 

0 -n 620*00 



0 . 4 i 670*00 
0. 24630*00 



i 279D*Oi 
9 8-11 D -Oi 



0 2 t42D*0 I 
0 50*30-01 



0. 3005D*Ot 
0 . 1 900D-01 



10 

0. 3867D+01 
0. 1 3440-02 



36 



APPENDIX D 

ITEM PARAMETER ESTIMATES, 3-PARAMETER LOGISTIC MODEL 



39 



EXHIBIT D-1 



ITEM PARAMETER EST I MATES FOR GENERAL SCIENCE; 3-PARAMETEfl LOGISTIC MODEL 



ITEM 


INTERCEPT 


5.6. 


OOOl 


1.715 


0. 157 


0002 


0.562 


0. 1 12 


0003 


0.938 


0. 1 16 


0004 


0.484 


0. 121 


0005 


0.759 


0.096 


0006 


1 .305 


0. 129 


0007 


0.324 


0. 138 


0006 


0.976 


0. 106 


0009 


0.769 


0. 108 


0010 


0.682 


0. 106 


001 i 


0.475 


0. 1 14 


0012 


-i .324 


0, 396 


0013 


-0.966 


0. 540 


0014 


0.212 


0.119 


0015 


0.297 


0. 142 


0016 


0.396 


0.096 


0017 


0. 136 


0. 142 


0015 


-1.692 


0. 752 


0019 


-0.893 


0. 274 


0020 


-0. 265 


0. 140 


002 i 


-0.782 


0. 194 


0022 


-1 .326 


0. 324 


0023 


-1 . 162 


0.280 


0024 


-2.379 


0.435 


0025 


-3.4 11 


0.982 



SLOPE 



S.E. 



THRESHOLD 



S.E. 



1.127 
1 .003 
1 .484 
0.806 
0.806 
1 .479 
1 .035 
0.643 
0. 969 
823 
036 
636 
3315 
729 
586 
0.623 
0.662 
130 
293 
886 
859 
196 
020 
143 
736 



0 
1 . 
1 . 

o! 

0. 



0. 
0. 
0. 
0. 
0. 



0. 180 
0. 165 
.263 
13? 
1 15 
.239 
.206 
0.091 
0. 149 
0. 123 
0. ISO 
0.456 
O.S53 
0. 122 
0. 1 *0 
0.086 
0. 126 
i . 355 
0. JOB 
0. 150 
0. 170 
0.284 
0. 233 
0. 394 
1 . 165 



-1 . 522 
-0. 660 
-0.632 
-0.601 
-0.938 
-0.883 
-0.313 
-1.517 
-0. 793 
-0.629 
-0.461 
0.810 
0.413 
-0.290 
-0. 507 
-0.636 
-0.205 
0. 54 1 
0.891 
0.298 
0.910 
1 . 109 
1 . 139 
1,110 
0.913 



0.215 
0. 164 
0. 127 
0.215 
0. 192 
0. 133 
0. 174 
0,275 
0. 162 
0.201 
0. 148 
0. 100 
0.077 
0. 194 
0.310 
0.206 
0.240 
0.036 
0. 103 
0. 126 
0. 129 
0. 122 
0. 133 
0.076 
0. 1 14 



DISPERSE 



0.668 
0.997 
0. 674 
242 
237 
676 
966 
555 
032 
2 15 
965 
61 1 



0.428 



371 
709 
606 
51 1 
320 
773 
1 13 
164 
636 
0.98 \ 
0.467 
0.268 



S.E. 


ASYMPTOTE 


S.E. 


CM15Q 


OF 




PROB 


0. 14 1 


0.204 


0.085 


t . 4 


7 


.0 


0.9835 


0. 157 


0.213 


0.075 


3.0 


7 


.0 


0. 8873 


0. <20 


0.22C 


C . OS 3 


7 . 1 


7 


.0 


0.4196 


0.212 


0.226 


0.07B 


9.2 


7 


.0 


0.2369 


0. 176 


0. 159 


0.068 


3.0 


7 


.0 


0.8850 


0. 109 


0. 174 


0.063 


3.9 


7 


.0 


0. 7973 


0. 193 


0. 291 


0.07 1 


7 . 5 


7 


.0 


0. 3823 


0.220 


0. 185 


0.062 


16.4 


7 


.0 


0.0216 


0. 159 


0. 204 


0.073 


4.2 


7 


.0 


0. 7882 


0. 162 


0. 189 


0.074 


6.5 


7 


.0 


0. 2663 


0. 139 


0. 216 


0. 0S4 


10. 8 


7 


.0 


0. 1466 


0. 171 


0. 374 


0.035 


16.2 


7 


.0 


0.0234 


0. 174 


0.262 


0.041 


17.7 


7 


.0 


0.0136 


0.229 


0. 186 


0. 069 


1 .6 


7 


.0 


0.9781 


0.345 


0.248 


0.090 


6. 7 


7 


.0 


0.4647 


0.228 


0. 145 


0.064 


13. 1 


7 


.0 


0.0699 


0.287 


p\ Tin 
D . 2 JO 


rt nil 


9 . 1 


7 


.0 


0. 2441 


0. ^38 


0. 197 


0.025 


20. 4 


7 


.0 


0.0O4? 


0. 184 


0. 290 


0.O42 


12 . 7 


7 


.0 


0.0794 


0. 186 


0. 162 


0.052 


6.6 


7 


.0 


0.2677 


0.231 


0. 1 86 


0.043 


7.5 


7 


.0 


0.3518 


0. 199 


0. 230 


0.036 


4 . 4 


7 


.0 


0.7302 


0.224 


0. 207 


0.036 


16.8 


7 


.0 


0.0167 


0.086 


0. 128 


0.020 


26.6 


7 


.0 


0.0004 


0.086 


0. 272 


0.025 


53. 1 


7.0 0.0000 






289.3 


175.0 O.OOOO 



PARAMETER 



.SYMPTOTE 
SLOPE 
LOG< SLOPE ) 
THRESHOLD 



MEAN STN OEV 



0.215 
1 . 282 
0. 116 
-0. 122 



0.054 
0. 788 
0.492 
0. 840 



QUADRATURE POINTS AND POSTERIOR WEIGHTS: 

1 23456769 10 

POINT -0.35B6D+01 -0.27620^01 -0.1936D+01 -0. 1 1 1 1D+01 -0. 28590+OO 0.5392D+O0 0.1366D+01 0. 21890+01 0.30U0+01 0.38390+01 

WEIGHT 0.32910-02 ' 0.25750-01 0.4285D-01 0. 1095D+00 0. 34*40+00 0.3587D+OO 0.85220-01 0.25020-01 0.50030-02 0.204OO-03 



EXHIBIT 0-2 

item parameter estimates for arithmetic reasonimcj 3-parameter logistic model 



ITEM 


INTERCEPT 


S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


DISPERSN 


S.E. 


ASYMPTOTE 


S.E. 


CM 1 50 




OF 




PROB 


OOOl 


i .34$ 


0. 122 


0. 496 


0.096 


-2.7 18 


C.499 


2.02 1 


0.392 


0. 210 


0. 032 


6. 


9 


7 


0 


0.4348 


0O02 


1 . 604 


0. 144 


0. 760 


0. 121 


-2. 109 


0.283 


1.315 


0.208 


0. 202 


0.090 


14 . 


4 


7 


0 


0.0435 


OO03 


1 .023 


0.117 


1.451 


0. 169 


-0. 705 


0. 107 


0.689 


0.060 


0. 149 


0.O61 


3. 


6 


7 


0 


0, 2 144 


0O04 


0. 831 


0. 1?1 


1 .662 


0. 197 


-0. 500 


.0.096 


0.602 


0.07 1 


0. 173 


0.055 


10. 


3 


7 


0 


0. 1688 


0005 


0. l5i 


0. 139 


1 . 460 


0.215 


-0. 103 / 


0. 105 


0.666 


0. 101 


0. 230 


0.050 


12. 


3 


7 


0 


0.0690 


0006 


0. 578 


0. 106 


1 . 040 


0. 123 


-0.655 


0. 132 


0.96 1 


0.H3 


0. 148 


0.063 


5. 


5 


7 


0 


0,5963 


0007 


0. 605 


0.116 


0. 551 


0.083 


-1 .088 


0.292 


t .6 14 


0.273 


0. 207 


0.069 


9. 


6 


7 


0 


0. 2 14 1 


0008 


0.602 


0,117 


1 <003 


0. \T7 


* -0.601 ' 


0. 157 


0.997 


0. 127 


0. 153 


0.073 


S. 


1 


7 


0 


0. 2475 


0009 


0.523 


0. 1 10 


1 . 040 


0. 1 32 


-0.503 


0. 140 


0.962 


0. 122 


0. 160 


0. 066 


5. 


4 


7 


0 


0.6 164 


0010 


0. 360 


0. 136 


1 .610 


0. 293 


-0.217 


0. 1 10 


0.62 1 


0.113 


0. 250 


0.055 


1 1 . 


3 


7 


0 


0. 1242 


OOi 1 


0. 523 


0. 104 


2.081 


0.233 


-0. 251 


0.061 


0.46 1 


0.054 


0. 096 


0.032 


22. 


1 


7 


0 


O.0O26 


0012 


-0 . 003 


0. 126 


1 .294 


0. 1 72 


0.002 \ 


0.097 


0.773 


0. 102 


0. 160 


0.044 


14 . 


7 


7 


0 


0.0392 


0013 


-0. 177 


0. 173 


1 . 172 


0, 199 


0.161 


0. 129 


0.863 


0. 146 


0.261 


0.053 


5. 


0 


7 


0 


0.3338 


OQU 
0dl5 


0.032 


0. 120 


1 . 549 


0. 201 


-0.021 


0.079 


O.646 


0.064 


0. 139 


0.039 


7 , 


g 


7 


0 


0.3436 


0. 157 


0. 125 


1 . 560 


0. 200 


-0. 101 


0.066 


0.64 1 


0.086 


0. 182 


0.044 


12 . 


3 


7 


c 


0.0908 


0016 


-0.612 


0. 232 


1 . 522 


0. 278 


0.402 


0. 100 


0.6*7 


0. 120 


0. 340 


0,036 


(9. 


1 


7 


0 


0.0O82 


0017 


-1 .001 


0. 280 


1 . 768 


0.330 


0. 567 


0.078 


0. 566 


0. 106 


0. 289 


0.031 


fi. 


9 


7 


0 


0.2560 


0016 


-1 . 793 


0.465 


2 . 759 


0.616 


0.650 


0.054 


0. 362 


0.08 1 


0.311 


0.025 


6. 


2 


7 


0 


0.51 19 


OOI9 


-0.214 


0. 163 


1.012 


0. 169 


0.2 12 


0, 133 


0.966 


0. 185 


0. 200 


0.066 


(3. 


5 


7 


0 


0.0632 


0020 


'0.8H 


0. 152 


1 . 347 


0. 175 


0. 602 


0.064 


0. 742 


0.097 


0. 079 


0.023 


»3. 


2 




0 


0.0666 


0021 


-1.319 


0. 296 


i . 978 


0. 369 


0. 867 


0.069 


0. 506 


0. 094 


0. >65 


0.025 


10. 


9 


7 


0 


0. 1436 


0022 


-0. 624 


0. 209 


1 . 749 


0.301 


0. 357 


0.076 


0. 572 


0.096 


0. 250 


0. 034 


6. 


0 


7 


0 


0.3342 


0023 


-0.689 


0.215 


t . 386 


0. 240 


0.49? 


0.094 


0. 722 


0.125 


0. 262 


0, 03 7 


2 1 . 


9 


7 


0 


0.0O28 


0O24 


.625 


0. 526 


2. 775 


0. 764 


0. 565 


0.049 


0.360 


0. 102 


0. 205 


0.024 


9 




7 


0 


0. 204C 


0025 


-1 .036 


0.261 


1 . 775 


0.3 18 


0. 564 


0.070 


0. 663 


0. 1O1 


0.219 


0.028 


9. 


5 




0 


0.2 1 36 


0O26 


-0. 530 


0. (66 


1 163 


0. 186 


0. 456 


0.033 


0 660 


0. 137 


0 '52 


0.038 


•c. 


8 


7 


c 


0. 1455 


002 7 


-0. 690 


0. t 52 


1 355 


0. i9? 


0. 5 tO 


0.069 


o. ?3a 


C. !0-i 


0 095 


0.028 


a 


8 




0 


0.2653 


0028 


-1.513 


0.316 


1.516 


0.29? 


0. 937 


0.076 


0 559 


0. 129 


0 '5.2 


C.Q24 




3 




0 


0.3990 


0O29 


- i . 570 


0. 326 


i . 562 


0. 308 


i . 006 


0.075 


0.64O 


0. 126 


0. '39 


0.023 








c 


0. 5793 


0O30 


-0. 83* 


0. 229 


i . 305 


0. 23-4 


C ■ 639 


0.09«* 


0. 7 66 


0 138 


0. 203 


C 035 


10. 


i 




0 


0. 1 S 2D 



323. 5 : ic o 0 oOOO 



PARAMETER 



MEAN STN OEV 



ASYMPTOTE 
SLOPE 

LOG ( SLOPE ) 
THRESMOLO 



0. 194 
1 .457 
0.3M 
-0.020 



0.062 
0.5 16 
0. 362 
0. 842 



QUAORATURE POINTS AWO POSTER I Of? WEJCHTS 



POINT 
WE I CmT 



-0 . 26660*01 
0. 39120-02 



-0. 20080*01 
0. 34930-01 



-0. 1 3520*0' 
0 1 22*0*00 



•0. 695 10*00 
0 . 20 »9D*0C 



38750-01 
24630*00 



0 6 i 790*00 0 . 
C 21830*00 0 



I 2 A^'Q • 

• 308D-OC 



3 

• 9 3 • 0 « 
»64 20- 



;5*«c* 



32*4D*Oi 
' 998D-C2 



ERLC 



■la 



1 



EXHIBIT D-3 

ITEM PARAMETER EST ! MATES FOR WORO KNOWLEDGE j 3-PARAMETER LOGISTIC MODEL 



ITEM 



INTERCEPT 



S.E. 



SLOPE 



S.E. 



THRESHOLD 



S.E. 



D ISPERSN S.E. ASYMPTOTE 



S.E. 



CHI SQ 



OF 



PROS 



OOOi 
0002 
0003 
0004 
0005 
0006 
0007 
0006 
0009 
OOlO 
001 i 
Q0\2 
0013 

0014 

001 6 
OOlfi 
0017 
0018 
0019 
0020 
003 i 
0022 

002 3 
0024 
002b 
0026 
0027 

002 a 

0029 
0030 

003 i 
0032 
0033 
0034 
0036 



935 
,954 
782 
204 
.046 
665 
184 
660 
399 
901 
69) 
091 
190 
896 
100 
712 
866 
766 
J07 
149 

4*4 

061 
722 



rO, 661 

-0 633 
-0. 010 
-0. IOC 

0.042 
-0. 974 
-0. 992 

i . 176 
-0.90? 
-2.931 
-0. 232 
-0. 733 



0. 
0. 
0. 
0. 
0. 



165 

161 
155 
I 12 
156 
0.261 
0.121 
0. 169 
0.096 
0. 156 

104 

100 
134 
104 
1 13 
106 
0. 109 

0.114 

0. 135 
0. 1 16 
0. 130 
0. 156 
0.372 
0.270 
0. 226 
0. 136 
0. 431 
0. 146 
0.269 
0. 281 
0. 133 
0.302 
0.603 
0. 139 
0.224 



0. 910 
0. 894 
1 . 2 36 
0.639 
1 .009 
2. 104 
0. 793 
2. 232 
0.963 
1 . 179 
i .369 
0. 769 
1 .479 
1.371 
1 .672 
1.116 
i .933 
1.619 
1 . 303 
1 .€62 

1 .466 

2 . 206 
3.000 
1 .666 
1 . 862 
1 .926 
1 .007 
i . 266 
1 .295 
1 . 660 
1 .435 
1.161 

4,114 

1 . 246 

2.404 



0. 1 14 
0. 1 10 
0. 176 
0.064 
0,111 
0.393 
0. 1 12 
0. 300 
0. 130 
0. 162 
0. 164 
0.096 
0.226 
0. 166 
0.203 
0. 136 
0. 227 
0. 196 
0. 196 
0. 197 
0. 267 
0-. 376 
0.660 
0. 339 
0. 326 
0.277 
0. 163 
0.210 
O. 301 
0. 349 
0. 222 
0.300 
0.955 
0. 165 
0.412 



-2. 
-2 
- 1 , 
-1 , 
-2 



127 
16$ 
442 
666 

027 



-0.666 
-1 .468 
-0.744 
-0.406 
-1.613 
-0.64 i 
-1.419 
-0.806 
-0.509 
-0.658 
-0.636 
-0.449 
-0.499 
-0.062 
-0.696 
-0.337 
-O.028 
0.241 
0 631 
0.337 
0.006 
0.099 
-0.034 
0.762 . 
0.696 
-0.82 1 
0.781 
0.7 12 
0. 186 
0.306 



0. 
0. 
0. 
0. 
0. 



0.241 
0.240 
0. 191 
0.29S 
0.206 
0.093 
0. 263 
063 
128 
196 
109 
221 
0. 133 
O. 106 
0.060 
O. 137 
0.072 
0. 103 
O. 1 12 
0.091 
O. 122 
0.074 
0.063 
0.061 
090 
070 
120 
122 
096 
076 
136 
0.113 
0.056 
0.093 
0.062 



1 .099 
i.iifi 
0.609 
1 .566 
0.991 
0.475 
1 .261 
0.446 
1 .017 
0.648 
0.720 

r.3oi 
0.676 
0.730 
0.598 
0.696 
0.517 
0.656 
0.767 
0.606 
0.662 
0.453 
0.333 
0.603 
0.632 
0.519 
0.993 
.796 
.772 
.602 
.697 
0.661 
0.243 
0.803 
0.416 



O. 
O. 
O. 
0. 



0. 

o. 
o. 
o. 

0. 



O. 137 
0. 137 
0.117 
0. 206 
O. 109 
.069 
178 
.060 
135 
1 10 
0.096 
0. 163 
0. 103 
0.089 
0.072 
0.111 
0.061 
0.066 
, 1 15 
.072 
120 
.077 
.096 
123 
0.131 
0.075 
0.161 
O. 133 
O. 179 
0. 127 
O. 106 
0. 223 
0.056 
0. i 19 
0.071 



0. 
0. 

o. 
o. 
o. 

0. 



0.202 
0, 191 
0.2<7 
0. 190 
Q. 163 
0.249 
0.229 
0.302 
0..161 
0.169 
0.207 
0. 167 
0.329 
0.217 
0. 151 
0.233 
0. 173 
0,257 
0.266 
0. 194 
0.334 
0.276 
0.250 
0.335 
0.320 
O, 200 
0. 194 
0.267 
0.267 
0.276 
0.264 
0.300 
0.276 
0. 166 
0. 159 



0.089 
0.065 
0.076 
0.064 
0.076 
0.053 
0.069 
0.052 
052 
077 
052 
070 
060 
060 
0.043 
0.057 
0.041 
062 
051 
049 
067, 
041 
034 
037 
043 
036 
0.051 
0.056 
0.041 
036 
066 
047 
026 

044 

031 



O. 

o. 

0. 

o. 
o. 

0. 



o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 
o. 



1 1 



1 1 

6 

9 
19 

6 
16 
15 
10.6 
20.6 
10. 



1 1 , 
24. 
21 
16. 
19. 
26. 

7, 
30. 
14 . 

1 2 . 
7 . 
6. 

12 . 
23. 

2 1 
9. 
3. 
2. 

12. 
10.7 
21.2 
28.0 
26.0 



7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 



7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 



1049 
.5911 
1064 
.5636 
. 2234 
0061 
2746 
0106 
0355 
1628 
0045 
1516 
1049 
0010 
0026 
021 6 
0070 
0005 
3891 
0001 
0421 
1002 
3625 
2587 
0747 
0014 
0033 
2 142 
6124 
8256 
0936 
1606 
0036 
CO03 
0006 



520. 1 245.0 0.0000 



PARAMETER 



MEAN STN 9EV 



ASYMPTOTE 
SLOPE 

LOG< SLOP?. ) 
THRESHOLD 



0. 234 
1 .631 
0.346 
-0. 510 



0.056 
0.679 
0.390 
0. 683 



QUADRATURE POINTS AND POSTERIOR WE1CHTS: 



POIWT 
VE1CHT 



-0. 26170^01 
0. 47040-01 



-0. 20140+01 
0.34660-01 



"0. 14 1 10+01 
0. 13630-01 



-O.B076D+00 
0. 1569D+0C 



-0. 20430+00 
0. 1967D+O0 



O. 39900*00 
O. 307 90+00 



0. 1O020+01 
0. 18280+00 



O. 160SD+01 
O.451OO-01 



0. 2209D+01 
0.60300-02 



10 

0.281 2D+01 
0.27080-03 



EXHIIIT D-4 

ITEM PARAMETER ESTIMATES FOR PARAGRAPH COMPREHENSION; 3-PARAMETER LOGISTIC MODEL 



iTfiy 


INTERCEPT 


S 


. E . 


SLOPE 


S.E. 


THRESHOLD 


S.E. 


DJSPERSN 


S.E. 


OOOi 


0. 639 


0. 


149 


1 . 155 


0. 230 


-0.652 


0.206 


0.666 


0. 172 


0002 


i . 392 


0. 


136 


0,857 


0. 1 16 


-1 .624 


0. 228 


1 . 167 


0. 167 


0003 


1 . 556 


0. 


199 


1 . 994 


0.430 


-0.781 


0. 146 


0.501 


0, 106 


0004. 


0.4i2 


0. 


145 


0. 840 


0. 160 


-0.480 


0. 242 


1 . 190 


&. 226 


0005 ' 


0.676 
* 0.257 


0. 


103 


1 .240 


0. 178 


-0.464 


0. 124 


0.606 


0. 1 16 


0006 


0. 


174 


1 . 033 


0.246 


-0.249 


0.216 


0.966 


0.232 


0007 


V 0.516 
\0.683 

>£.6?6 


0. 


125 


0. 826 


0. 136 


-0.623 


0. 223 


1.211 


0. 199 


0006 


0. 


113 


0.626 


0.096 


-1 . 109 


0.276 


1 .600 


0.245 


0O09 


0. 


1 19 


i . 122 


0. 184 


-0.603 


0. 170 


0.691 


0. 146 


00 10 


-0 . 306 


0. 


164 


\ . 362 


0.335 


0.22 1 


0.090 


0.724 


0. 176 


OOi » 


0«*S2 


0. 


1 1 7 


0. 6 1 t 


0.089 


-0.943 


0. 326 


1 .957 


0.339 


OOU 


-0. 202 


0. 


203 


\ . 272 


0.339 


0. 169 


0. 125 


0.786 


0. 210 


0013 


0 767 


0. 


i 16 


1 .006 


0. 155 


-0. 761 


0. 189 


0.992 


0. 163 


0014 


0.216 


0. 


130 


0. 640 


0. 162 


-0.256 


0. 202 


1 . 19 1 


0.230 


00i5 


-0. 32a 


0. 


156 


0.161 


0.065 


1 .787 


0.871 


5.512 


1 .976 



ASYMPTOTE 



S.E. 



CHI SO 



OF 



PROS 



0.296 
0.203 
0.282 
0.242 
0. 127 
0.306 
0.201 
0. 196 
0. 168 
0. 152 
0. 196 
0.22ft 
O. 166 
0. 191 
0. 16** 



0.079 
0.089 
0.066 
0,064 
.061 
.076 
.080 
.086 
.071 

.04 1 

.066 
0.052 
0.076 
0.072 
0.075 



0. 
O. 
0. 

o. 
o. 
o. 
o. 



15.6 
10.3 
18.5 
20.9 



17 
16 

7 

9 
14 
24 
14 
26.9 

6.4 

16.2 
163.7 



6.0 
6.0 
6.0 
6.0 



0 
0 
0 
0 
0 

6.0 0 
6.0 0 
6.0 0 
6.0 0. 
6.0 0 
6.0 0. 
6.0 0. 
6.0 
6.0 
6.0 



0162 

1 1 t ! 

0053 

0020 

0067 

01 1 1 

2624 v, 

1332 V 

0253 

0006 

0269 

0001 

2069 

0131 

0000 



PAtUMETEft 



MEAN ST» OEV 



ASYMPTOTI 
S'.OPt 

10C< Si OPE > 
* THRESHOLD 



0.210 
0. 993 
-0. M8 
-0 4 19 



0.046 
0.419 
0- 549 
0 766 



367.2 90.0 O.OOOO 



QUADM ATURE POINTS AMD POSTERIOR *E!ChTS 



^I.IWT q <0600«0i 

»t IC,m 0 48 i 50-03 



23-* 56789 10 

-C 3>59D*0' -0. 22570*0' -0 13560*01 -0.455»D*00 0.44600*00 0.13470+01 0.2246D*Oi 0.01500*01 0 40510*01 
O. 'MID-02 0.4276D-01 0 <349D*00 0.20630*00 0.479SD*00 0.1054D+00 0.19*80-01 0 i"3D-02 0 6'330-04 



o 

ERIC 



4 1 



ITEM 



OO01 
0002 
0003 
0O04 
OOOfi 
OOOf 
0007 
0008 
0009 
OOlO 
OOi , 
OOi2 
0053 

0014 

0O15 
OOlfi 
OOI7 
0018 
OOl9 
0020 
0021 
0O22 
0023 
0024 
0O26 



BXHItIT D-5 

ITEM PARAMETER ESTIMATES FOR AUTO AMD SHOP INFORMATION; 3-PARAWSTER LOG ! 5 T XC MODEL 



INTERCEPT S.E. 



0.499 

O.B75 
0. 1 10 
0.939 
0.309 
-0.348 
-0. 778 
0. 125 
0.235 
-0.002 
-0.253 
0.052 
0. 134 
-0.048 
-0.428 
-0.413 
- 1 .424 
1 .819 
295 
438 
915 
120 
420 
798 



0 
-0 
-0 

- 1 
- 1 
- 1 



-0.894 



0. 122 
OvJ 19 
0. 130 
0. 125 
0. 129 
0. 179 
0. 24 1 
0. 133 
0. 1 19 
0. 146 
0. 198 
0. 129 
0. 109 
0. 158 
0. 174 
0. 173 
0.381 
0.436 
0.094 
0. 191 
0.268 
0. 266 
0.239 
0.412 
0. 246 



SLOPE S.E. 



0.376 
0. 734 
1 .446 
0.677 
1 .977 
2.373 
1 .64 1 
0.412 
0.318 
\ .002 
0.'06 
0.478 



002 
323 
227 
362 
254 
,8l8 
574 
972 
900 
81 1 
099 
54 1 



0. 549 



0.073 
0.111 
0.202 
0.H7 
0.346 
0.4 14 
0.291 
0.078 
0.064 
0.171 
0. 153 
0.0*4 
0. 132 
0.260 
0.209 
0.228 
0.490 
0.626 
C.078 
0. 1 79 
0. 197 
0.314 
0.317 
0. 33 j 
0. 139 



PARAMETER 



m,AH STN OEV 



ASYMPTOTE 
SLOPE 
LOC< SLOPE) 
THRESHOLD 



O.J96 

1 .123 
0.029 
0.088 



0.042 
0.697 
0.62 1 
0. 716 



QUADRATURE POINTS A MO POSTERIOR WEIGHTS 



THRESHOLD 

-I .320 
-1 . 192 
-0.076 
-1 . 388 
-0. 1S6 
0, 147 
0.473 
-0.303 
-0. 737 
0.002 
0.368 
-0. 106 
-0. 133 
0.035 
0.349 
0.303 
0.632 
0.646 
-0.513 
0.460 
1.017 
0.619 
0.677 
1.167 
1.266 



S.E. 

0.454 
0.246 
0.095 
0.295 
0.075 
0.061 
0.089 
0.353 
0.446 
0. 145 
0.226 
0.260 
0.116 
0. 115 
0. 104 
0.096 
0.063 
0.057 
0. 197 
0. 142 
0. 147 
0.071 
0.051 
0.088 
0.253 



0I5PER9N S.E. 



ASYMPTOTE 



2.661 

I .362 
0.j692 

1 .478 
0.506 
0.421. 
0.609 
2.429 
3. 142 
0.996 
1.417 

2 .092 
0.998 
0. 756 
0.816 
0. 734 
0.444 
0.355 
1 . 741 
1 .029 
1.111 
0. 562 
0.476 
0.649 
1 .622 



0.520 
0.206 
0.097 
0.256 
0.068 
0.073 
0. 108 
0.460 
0.629 
0. 170 
0.307 
0.366 
0. 132 
0. 149 
0. 139 
0. 123 
0.096 
0.079 
0.237 
0. 190 
0.243 
0.096 
0.072 
0. 140 
0.463 



0.221 
0.207 
0.204 
0.228 
0.220 
0. 175 
0.255 
0. 194 
0. 169 
0.215 
0.253 
0. 174 
0. 135 
0.254 
0. 195 
0. 196 
0. 196 
0.218 
0. 130 
0\222 
0.225 
0. 178 
0.063 
0. 159 
0. 196 



S.E. 

0.094 
0.089 
0.051 
0.096 
0.049 
0.038 
0.039 
0.064 
0.083 
0.063 
0.075 
0.076 
0.053 
0 . 0 Ad 
0.047 
0.046 
0.028 
0.024 
O.O60 
0.065 
0.04$ 
0.030 
0.016 
0.025 
0.064 



CHI5Q 



Of 



RR06 



1 2 
POINT -0.2846D+01 -0. 2 1 870+Ot 
WEIGHT 0.6179D-02 0.3923D~01 



3 4 6 

-0.1626D+OI -0.86400*00 ~0. 20240*00 
0. 74600-Ot 0. 1 122CM-OQ 0.3669t>*00 



4.9. 


7.0 0.6753 


6 . 1 


7.0 


0. 5239 


10. 3 


7.0 


0. 17 16 


5 . 6 


7.0 


0.4706 


11.9 


7.0 


0. 1024 


11.3 


7.0 


0. 1232 


1 9 . 8 


7.0 0.0061 


4 . 9 


7.0 


0.6794 


16. 1 


7.0 0.024 1 


8 . 1 


7.0 


0.3234 


6 . 4 


7.0 


0.2969 


?G. d 


7.0 


0. 1466 


9 . 6 


7.0 


0.2126 


1 3 . 2 


7.0 


0.0678 


7.3 


7.0 


0.3956 


7.9 


7.0 


0.3447 


■ jt 

0 . 0 


7.0 


0.2895 


7.6 


7.0 


0.3528 


20.6 


7,0 


0.0046 


8.2 


7*0 


0.3126 


6.5 


7 .0 


0.4647 


16.0 


7.0 


0.0120 


16.7 


7 .0 


0.0196 


9.8 


7.0 


0. 1974 


2.2 


7.0 


0.6464 


255.5 


175*0 


0.0001 



0.4S92D+00 
0.2 198D+00 



0. 1 12 lD*Ol 
0. 10950*00 



0. 17820*01 
0. 62720-01 



0. 24440*01 

0. 16670-01 



10 

0 . 3 1 08D+0 1 
0.2232D-03 



EXHI6ZT 0-6 

ITEM P ARAMS TER ESTIMATES FOR MATHEMATICS KNOWLEDGE; 3 -PARAMETER LOGISTIC MOOEL 



ITEM 


INTERCEPT 


S.E. 




SLOPE 


S.E. 


THRESHOLD 


S.E. 


0SSPER9N 


S.E. 


ASYMPTOTE 


S.E. 


CM ISQ 


DP 




PR06 


OOOf 


1 .666 


0. 188 


t . 


412 


0.228 


-1 . 176 


0. 158 


0.708 


0.114 


0. 197 


0.056 


35.3 


7.0 


0.0000 


0O02 


0. 782 


0. 1 12 


o. 


64 1 


0. 1 13 


-0.930 


0. (92 


1.189 


0. 160 


0. 179 


0.079 


19. 1 


7 


.0 


0.0081 


0003 


0.115 


0.114 


1 . 


212 


0. 162 


-0.095 


0. 102 


0.825 


0.111 


0. 135 


0.049 


6.0 


7 


. 0 


0. 5422 


00O4 


0.312 


0.161 


1 . 


500 


0.215 


-0.206 


0.H6 


0.667 


0.096 


0. 290 


0.067 


13.0 


7 


.0 


0.0712 


0005 


0. 532 


0.112 


0. 


610 


0.084 


-0.871 


0. 244 


1 .638 
0.611 


0. 225 


0.181 


0.080 


11.9 


7 


.0 


0. 1015 


0006 


-0. 168 


0. 146 


1 . 


637 


0.230 


0. 101 


0,080 


0.066 


0. 178 


0.O41 


10.0 


7 


.0 


0. 1669 


0OO7 


-0. 192 


0. 222 


2 . 


201 


0.465 


0.087 


0.088 


0. 454 


0.096 


0.321 


0.046 


9.3 


7 


.0 


0.2326 


00O6 


O.0O8 


0.119 


0. 


908 


0. 124 


-O.OlO 


0. 132 


1 . 101 


0. 151 


0. 139 


0.054 


7.2 


7 


.0 


0.4129 


0009 


0.015 


0. J 70 


1 . 


446 


0.246 


-O.010 


0. 1 19 


0. 691 


0. 1 18 


0.305 


0.054 


5. 1 


7 


.0 


0.6460 


0010 


-0.081 


0. 1 62 


1 . 


0*0 


0.208 


. 0.074 


0. 139 


0.918 


0. 176 


0.225 


0.061 


19.0 


7 


.0 


0.0082 


001 i 


-0.582 


0.247 


1 . 


031 


0.232 


0.565 


0. 146 


0. 970 


0.218 


0.309 


0.053 


6.2 


7 


.0 


0.5K0 


0012 


-0. 584 


0. 166 


1 . 


671 


0.235 


0.349 


0.066 


0.598 


0.054 


0. 133 


0.031 


16.4 


7 


.0 


0.0309 


0013 


-0.51 1 


0.32ft 


3. 


383 


0.600 


0.269 


0.057 


0.296 


0.054 


0. 198 


0.026 


24.9 


7 


.0 


0.0009 


0014 


- 1 . 1 54 


0. 268 


2. 


336 


0.417 


0.494 


0.050 


0.428 


0.076 


0. 159 


0.026 


7.4 


7 


.0 


0.3837 


0016 


-1 .045 


0.301 


0. 


949 


0.231 


1 . too 


0. 135 


1 .064 


0. 256 


0. 234 


0.042 


9.4 


7 


.0 


0. 2223 


0016 


-1 .375 
-0 J24 


0.411 


2. 


»44 


0.720 


0.467 


0.060 


0. 340 


0.063 


0.309 


0.026 


4.3 


7 


.0 


0. 7514 


0017 


0.203 


1 . 


986 


0.265 


0.466 


0.056 


0.503 


0.072 


0.119 


0.026 


14.0 


7 


.0 


0.0603 


0016 


-1 .299 


0.337 


2. 


976 


0.600 


0.436 


0.044 


0.336 


0.068 


0.211 


0.025 


7 . 4 


7 


.0 


0.3643 


0019 


-0.642 


0.229 


1 . 


426 


0. 249 


0.450 


0. 102 


0, 70O 


0. 122 


0.298 


0.O41 


20. 1 


7 


0 


0.0066 


0020 


-1 .002 


0. 292 


1 . 


356 


0.300 


0. 73S 


0.095 


0. 738 


0. 163 


0. 262 


0.036 


!0.4 


7 


.0 


0. 1640 


002 1 


-2. 137 


0. 583 


2 . 


204 


0.536 


0. 970 


0.072 


0.454 


0. 1 10 


0. 260 


0.026 


iO. 2 


7 


.0 


0. 1772 


0022 


• -2.716 


0.614 


3. 


101 


0.596 


0.676 


0.055 


0. 323 


0.0G2 


0. 180 


0.02 1 


3.8 


7 


.0 


0. 7987 


0023 


-2.114 


0. 372 


2 . 


3l€ 


0. 375 


0.913 


0.052 


0. 432 


0. 070 


0. '20 


0.015 


>3.6 


7 


. 0 


0.0537 


0024 


-1 .337 


0.257 


1 . 


■ 52 


0.2(5 


i.i32 


0. 091 


0. 646 


0. 164 


0.127 


0.026 


9.5 


7 


.0 


0 . 2 1 50 


0025 


-2 . 177 


0 . 457 


2 . 


368 


0.462 


0-319 


0.057 


0.422 


0.050 


0. 152 


0. 02 i 


12.6 


7 


.0 


0.0769 



305.5 175.0 0.0000 



PARAMETER 



MEAN STN 06 V 



ASYMPTOTE 
SLOPE 

LOCI SLOPE > 
THRESHOLD 



209 
764 

47 I 

284 



0.066 
0. 776 
0-455 
0. 6 t 5 



QUADRATURE POINTS AND POSTEnlOH *EICMT5: 

1 2 3 

POINT -0.2866D-01 -0.220OD*0» -0.i537D*0« 
WEICMT 0.30990-02 0.32140-Qi 09046C-0' 



4 5 6 7 6 

-0.37200*00 -0.^0790*00 0.^683D*00 O.M20D*0» 0»7B5D+Oi 
0 . ' 3500*00 0. i?9 »D*00 0. 2 57 7D*00 0 . '43 50*00 0.-* » 050-0 i 



0 . 24480*0 i 
0 '7060-0' 



10 

0.3M 3D + QI 
0 * 15 10-03 



9 

ERLC 



EXHIBIT D-7 

ITEM PARAMETER ESTIMATES FOR MECHANICAL REASONING? 3-PARAMETER LOGISTIC MODEL 
ITEM INTERCEPT S.E. SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. CHISQ DP 



' S.E. 


SLOPE 


S.E. 


THRESHOLD 


S.E. 




S.E. 


AS VUPTOTP 


0.125 


0 . 673 


0. 101 


-2 . 030 


0,367 


1 . 746 


0 . 307 


ft 9 1 A 

W . mi 1 O 


0. 136 


1 . 077 


0 . 1 69 

0 .' 102 


•o! 72 1 


0. 1B2 


0.923 


0 . 1 63 


V . d -A mi 


0.116 


6. 729 


mm ] t 037 


0.226 


1 ' 

1 . ml * mi 

0, 9 1 2 


ft IB) 


U . 1 *4 


0. 2&2 


1 . 097 


0.217 


0 .660 


0. 1 06 


w . 1 O 1 


A 1 OA 


0. 122 


0 . 882 


0.122 


-0 '. 006 


0.139 


1 . 1 34 


ft f R7 


U • 1 J / 


0. 403 


1 . 602 


0.408 


0. 946 


0.M8 


ft ' R24 


ft 1 HQ 
w . 1 S3 


ft 4 7 7 


0.281 


1 .462 


0.342 


0. 44 


0.111 


ft CKi 


u . * oo 


O . J J4 


0.115 


1 i 202 


0 ! 1 62 


-o ,v 2 iaMR 


it 0 , 1 1 2 


ft A19 


ft 1 ftK 


n i id 

Ui lJa 


0,121 


0 rah 

V' ODD 


0 . 06 7 






1 7ft7 


U./DJ 


Ur i 70 


0, 1 20 


1 . 497 


0 . 1 64 


— 0 . 079 


ft OA R 


ft KK ft 
U . DOS 


ft ft7 *l 


ft 4 1 C 


0. 148 


0 ! 463 


w . Up; 


-q ,374 


ft 1^ ft 


* • W7 1 


r\ *i lift 

U • J OW 


U . 2 2 v 


0,217 


1.521 


0.279 


0 . 2 60 


0/1 04 


ft R K7 


ft 1 9 1 


U , 2o4 


0. 197 


1 . 369 


0. 269 




ft 1 IK 


w . / Jl 


U> 1 4J 


O . jUv 


0. 183 


1 . 292 


0.219 


o 1 on 


ft 1 1 A 

Wi MO 


0.774 


U . 1 O 1 


U . 22 7 


0 , 1 £4 


0.917 


0,136 


0 . 07 2 


ft 110 
Ui > JO 


1 » V9 • 


r> . C i 
U, iDl 


O . 1 DO 


0! 144 


o!E78 


0. 101 


o!ostt 


0.246 


1 . 730 


0.302 


0. 180 


V , 2 1 3 


1.392 


0. 268 


0.793 


0. 104 


0.7 16 


0. 149 


0. 32£ 


0. 271 


1 .664 


0.321 


0.677 


0.079 


0.694 


0.113 


0.?«57 


1 .278 


2,551 


0.917 




0.073 


0.392 


0. 141 


0.^42 


0. 197 


0.817 


0. 164 


0.445 


0. 176 


1 . 223 


0.246 


0.21 1 


0.327 


1 . 747 


0.342 


0.604 


0.078 


0.672 


0. 1 12 


0. 266 


0.467 


1 .303 


0.347 


1 .274 


0. 1 10 


0. 767 


0.204 


0.276 


0.223 


1 .273 


0.222 


0. 782 


0.063 


0. 765 


0. 137 


0. 124 


0.237 


0.891 


0.191 


0.830 


0. 139 


I . 123 


0.241 


0. 169 


0.264 


1 .420 


0.262 


0.846 


0.061 


0. 704 


0. 125 


0. 167 



PR08 



0001 
0002 
0003 
0004 
0005 
0006 
0007 
0OO8 
0009 
0010 
001 1 
0012 
0013 
0014 
0015 
0016 
0017 
0016 
0019 
0020 
0021 
0O22 
C023 
0024 
0025 



1 . 162 
0.777 
0.756 
-0.966 
0.005 
•1.617 
-0.660 
0.266 
0.289 
0. 118 
0. 181 
-0.426 
-0.086 
-0.245 
-0.066 
-0.020 
-1 . 104 
-0.97 1 
-3.332 
-0.364 
-1 .405 
-1 .661 
-0.996 
-0.739 
-1 .200 



0.094 
0.089 
0.085 
0.037 
0.055 
0.031 
0.044 
0.063 
0.077 
0.040 
0.092 

0.044 

0.057 
0.050 
0.056 
0.075 
0.035 
0.032 
0.022 
0.063 
0.029 
0.031 
0.031 
0,049 
0.029 



20.6 

16.4 
6.2 
5.5 
4.6 
6.9 
4.9 

15.9 
8.7 

24.9 
2.6 

13.0 
6.8 
9.6 
2.6 
4 . 1 
9.4 



7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 
7.0 



15, 
8, 
5, 

1 1 , 
6, 

12, 
6, 
6. 



7.0 



.0047 
.0106 
.5144 
.6996 
,6648 
.6499 
.6776 
.0262 
.2770 
.0009 
.9211 
.0706 
.4629 
.2069 
.9189 
.7688 
.2269 
.0313 
.3234 
.6239 
. 1233 
.4749 
.0963 
.6961 
.5136 



PARAMETER 



MEAN STN DEV 



ASYMPTOTE 
SLOPE 
L0C( SLOPE) 
THRESHOLD 



0.229 
1 . 198 
<*0. 103 
7 0. 226 



0.082 
0.466 
0.412 
0. 764 



234.4 175.0 0.0018 



QUADRATURE POINTS AND POSTERIOR WEIGHTS: 



1 2 3 

POINT -O.3749D+01 -O.2893D+01 -0.2O36D+01 
WEIGHT 0.1748D-03 0.4923D-02 0. 52260-01 



* 6 6 7 6 9 10 

-0.1179D+01 -O.3232D*-0O O.S333D+00 0.1390&+01 O. 2247D+01 0. 31020+01 0.3969D+01 
0. 16640+00 O.3036D+OO 0.3020O+OO 0,15440+00 0.1652D-01 0. 80330-03 0.28340-04 



ITEM INTERCEPT 



S.E. 



EXHIBIT D-6 

ITEM PARAMETER ESTIMATES FOR ELECTRON ICS KNOWLEDGE ; 3-PARAMETER LOGISTIC MOOEL 
SLOPE S.E. THRESHOLD S.E. DISPERSN S.E. ASYMPTOTE S.E. 



CHISQ 



DF 



PROB 



000*1 
0002 
0003 
00O4 
0005 
0006 
0007 
0006 
00O9 
0010 
001 1 
001 2 
0013 
0014 
001 5 
0016 
0017 
0016 
0019 
0020 



0. 

0. 
0. 

o. 

0. 



.659 
.287 
.516 
.61 1 
. 699 
0.376 
0.215 
0.273 
0.249 
-0.026 
-0.907 
-0. 631 
-0.610 
-0.248 
-0.647 
-0.67 1 
-2. 140 
-0.452 
-0.689 
- 1 • 58? 



0.117 
0. 173 
0. 125 
0, 1 10 
0. 122 
0. 1 16 
0. 164 
0. 120 
0. 160 
0. 1 13 
0. 320 
0.219 
0. 192 
0. 163 
0. 19B 
0. 224 
0. 760 
0, ?50 
0. 240 
0, 396 



0.624 
1 .664 

1 . 494 

1 .365 
0.694 
1 .377 
1 .255 
0.659 
0.714 
0. 939 
0.863 
1 .407 
1 .025 
0,396 
1 .319 
0.929 
0. 774 
0. 734 
1 .037 
1 . 392 



0. 126 
0.364 
266 
194 

141 

203 
231 

_ . 1 1 a 

0. 127 
0. 133 
0.236 
0.267 
0.203 
0.085 
0.246 
0. 196 
0.364 
0. 127 
0.241 
0.350 



0. 
0. 
0. 
0. 
0. 
O. 



-1.042 
-0. 173 
-0.346 
-0.446 
-0.782 
-0.273 
-0.171 
-0.316 
-0.349 
0.028 
1 .063 
0.448 
O.S96 
0.625 
0.490 
0.723 
2. 764 
0.616 
0.664 
1 . '40 



0.211 
0. 126 
0. 1 12 
0. 107 
0. 198 
O. 105 
0. 142 
0. 164 
0.263 
0,116 
0.177 
0.091 
0.112 
0.344 
0.086 
0. 136 
0. 629 
0. 146 
0. »2© 
0. 102 



1 .2 13 
0.605 
0.668 
0. 733 
1.119 
726 
, 797 
164 
.400 
.066 
172 
0.711 
0.9V5 
2. 624 
0. 756 
1 .077 
1 .292 
1 .362 
0. 964 
0.7 15 



0. 166 
0. 129 
0. 1 18 
0. 104 
0. 176 
0. 107 
0. 147 
0. 160 
0.249 
0. 151 
0.327 
0. 145 
0. 193 
0.643 
0. 142 
0.230 
0.6O6 
0.236 
0.224 
0. 18 I 



0. 197 
0.363 
0. 209 
0. 164 
0.208 
0,171 
0. 262 
0.171 
0.264 
0. 121 
0. 277 
0. 192 
0. 147 
0.181 
0. 160 
0. 166 
0.234 
0.121 
0. 200 
0. 166 



0.086 
0.06? 
0.063 
0.059 
0.066 
0.067 
0.068 
0.066 
0.092 
0.061 
0.052 
0.O41 
0.O46 
0.076 
0.039 
0.061 
0,026 
0.050 
0.050 
0.028 



2,9 
7.5 
3.0 
10.7 
7.0 
16.0 
S.8 
1 1.6 
11.1 
6.4 
10.6 
12.8 
6.6 
14.3 
1 1,8 
12.9 
6.5 
6,6 
6.6 
S.O 



7.0 
7.0 
7.0 



7.0 
7,0 
7.0 



6937 
3746 
6890 
1496 
4264 
0122 
1996 
1 138 
13 14 
4944 
1486 
0762 
2663 
0374 
1057 
0733 
4666 
2651 
5897 
2512 



ISO.O 140.0 0.0032 



PARAMETER 



MEAN STN DEV 



ASYMPTOTE 
SLOPE 

LOG * SLOPE > 
THRESHOLD 



0. 199 
i .062 
0.010 
0. 2S3 



0.O58 
0. 326 
0. 34 1 
0. 046 



QUADRATURE: POINTS AND POSTERIOR WEIGHTS: 



POINT 
WE I GHT 



-0. 3G03D*Oi 
0 33760-03 



-0. 2?95D*Oi 
0.66500-02 



-0 i 9360*0 i 
0. 4692D-01 



-0.11 770+01 
0 i <010 -00 



•0 36800*00 
0 . 342 70-00 



0. 44090*00 
0. 29ifiDtOO 



O. i 25OO*0i 
0 . I 19*D*0C 



0. 20590+0* 
0 33310-Qi 



0. 286?D*Oi 
0 i 7 i 30-01 
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0. 36760+01 
0. 80190-03 




APPENDIX £ 

f IBMItlVflBIl 

ITEM INFORMATION INDICES, 1 -PARAMETER LOGISTIC MODEL 



I TIM 



MAXIMUM 
INFORMATION 



EXHIBIT E-l 

ITEM INFORMATION STATISTICS FOR SUITOT GENERAL tCIENCEj 1 -PARAMETER LOGISTIC MOOEL 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EPPECTVNESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIAilLITY 



OOOI 
0002 
0003 
00O4 
0005 
OOOt 
0007 

oooe 

OOM 

0010 
001 1 
0012 
0013 

0014 

0015 
0015 
0017 
0015 
0019 
0020 
0021 
0022 
0023 
0024 
0025 



0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3057 


0.0133 


0.3067 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3067 
0.3067 


0.0133 


0.0133 


0.30A7 


0.0133 


0.3067 


0.0133 


0.3067 


0,0133 


0.3057 


0.D133 


0.3067 


0.0133 


0.3067 


0.0133 


0.3087 


0.0133 


0.3087 


0.0133 


0.3067 


0.0133 


0.3087 


0.0133 



"2.3360 
~l.506i 
-1 .4374 
•1 . 1466 
- 1.3666 
-1.6656 
-1.0565 
-1 .7678 
•1 .3834 
- 1 . 3 1 36 
-1 .0774 
-0. 1 166 
-0. 161 1 
-0.7301 
-0.9661 
-0.6867 
-0.727 1 
0.2574 
0.0076 
-0. 1001 
0.6101 
0.5508 
0.6019 
1 .2465 
0.5495 



0. 1326 
0.0961 
0.0967 
0.0666 
0.0936 
0. 1073 
0.0665 
0. 1036 
0,09*7 
0.0923 
0.0675 
0.0710 
0.0761 
0.0766 
0.0606 
0.061 1 
0.0771 
0.0783 
0.0730 
0.0749 
0.0765 
0.0755 
0.0765 
0.0936 
0.0764 



0.0336 
0,0703 
0.0740 
0.0692 
0.0761 
0.0812 
0.0936 
0.0672 
0.0763 
.0.0605 
0.0926 
0. 1226 
0. 1225 
0. 1062 
0.0971 
0.1011 
0. 1063 
0. 1212 
0. 1232 
0. 1229 
0. 1 166 
0. 1 144 
0. 1 126 
0.0639 
0. 1 145 



-0.0651 
-0. 1041 
-0. 1056 
-0. 1066 
-0. 1067 
-0.0962 
-O. 1032 
-0,0947 
-0. 1063 
-0. 1068 
-0. 1037 
-0.0154 
-0.0201 
-0.0643 
-0. 1003 
-0.0969 
-0.0641 
0.0336 
0.0010 
-0.0133 
0.0636 
0.0676 
0.0729 
0. 1068 
0.0677 



0. 1017 
0, 1664 
0. 1742 
0. 1974 
0. 1607 
0. 1536 
0.2036 
0. I486 
0. 1776 
0. 1643 
0.2025 
0.2461 
0.2467 
0.2262 
0.2091 
0.2149 
0.2263 
0.2436 
0.2466 
0.2462 
0.2369 
0.2341 
0.2316 
0. 169B 
0.2342 



0.0923 
0. 1441 
0. 1464 
0. 1649 
0. 1630 
0. 1331 
0. 1603 
0. 1279 
0. 1F.10 
0. 1656 
0. 1664 
0. 1575 
0. 1972 
0. 1838 
0. 1729 
0. 1769 
0. 1639 
0. 1960 
0. 1976 
0. 1976 
0. 1909 
0. 1897 
0. 1862 
0, 1693 
0. 1898 



ITEM 



INFORMATION 



EXHIBIT E-2 

ITEM INFORMATION STATISTICS FOR SUE TEST ARITHMETIC REASONING; 1 -PARAMETER LOGISTIC MOOEL 

STANDARD 
ERROR 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EPPECTVNE88 



AVERAGE 
INFORMATION 



IND2X OF 
RELIABILITY 



0001 J 


0.5342 


0002: 


0,5342 


00031 


0.5342 


0004! 


0.5342 


0006: 


0.6342 


0006: 


0.5342 


0007: 


0.5342 


0006: 


0.5342 


0009: 


0.5342 


0010: 


0.8342 


001 t : 


0.53*2 


0012: 


0.53*2 


0013: 


0.5342 


0014i 


0,5342 


0015: 


0.5342 


0016: 


0.6342 


0017: 


0.5342 


OOia: 


0.5342 


0019: 


0.5342 


0020: 


0.5342 


0021 : 


0.5342 


0022: 
0023: 


0. 5342 


0.6342 


0024i 


0.5342 


0025: 


0.5342 


- 0026: 


0.5342 


0027 : 


0. 5342 


0026: v 
002* : \ 


0.5342 


0.5342 


0030: \ 


0. 5342 



0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0164 
0.0184 
0.0164 
0.0164 
0164 
0164 
0164 
0164 
0164 • 
0164 
0164 
0.0164 
0.016* 
0164 
016* 
0164 
016* 
0164 
0164 
016* 



0. 
0. 
0. 
0. 
0. 
0. 
0. 



-2.021 1 
-2.0641 
-1 .0723 
-0.9095 
-0.5946 
-0.6477 
<-1 . 1013 
-0,8343 
-0.8130 
-0.7370 
-0.5292 
-0.3670 
-0.4237 
-0.3376 
-0.502 1 
-0.3669 
-0. 1066 
-0.0516 
-0.2*32 
0.4669 
0.2913 
-0. 1876 
-0. I 174 
0. 2014 
0. 1028 
0.0960 
0.3243 
0.6704 
0.7239 
0. 1367 



0.0946 

0. 1011 
0.07 18 
0.0693 
0.0633 
0.0654 
0.0643 
0.0660 
0.06S0 
0.0647 
0.0664 
0.061* 

' 0.0666 
0.0635 
0.0638 
0.0673 
0.0672 
0.0576 
0.0576 
0.0657 
0.0615 

'0.0602 
0.0575 
0.0633 
0.0606 
O.OBCf 
0.065* 
0.0654 
0.0679 
O.OS26 



0.0436 
0.0396 
0. 1370 
0. 1560 
0. 1673 
0. 1628 
0. 1336 
0.1632 
0. 1666 
0. 1743 
0. 1925 
0.2036 
O. 1996 
0,2046 
0. 1|45 
0.2030- 
0.2422 
0.2129 
0.2066 
0. 1966 
0.2067 
0.2104 
0.2121 
0.21O0 
0.2123 
0.212* 
0.2052 
0. 1807 
0. 1756 
0.21 17 



-0.0652 
-0.0622 
-O. 1*06 
-0. 1360 
-0. 1099 
-0. 1348 
-0. 1402 
-0. 1389 
-0. 1325 
-0. 1262 
-0. 1007 
-0.0719 
-0.0637 
-0.0664 
-0.0965 
-0.0737 
-0.0228 
-0.0109 
-0.0502 
0.0912 
0.0596 
-O.0390 
-0.02*6 
0.0*16 
0.0216 
0.0200 
0.0658 
0. 1 193 
0. 1250 
0.0286 



0. 1544 
0. 1446 

0.2940 

0.3163 

0.3624 

0.3242 

0.2696 

0.3130 

0.3266 

0.3374 

0.3664 

0.3712 

0.3667 

0.3723 

0.3607 

0.3706 

0.3612 

0.3620 

0.3770 

0.3634 

0.3746 

0.3791 

0.3610 

0.37S7 

0.3613 

0.3614 

0.3731 

0.3447 

0.3389 

0.3506 



0. 1337 
0. 1265 
0.2272 
0.2403 
0.2606 
0.2446 
0.2247 
0.23».4 
0.2472 
0.2623 
0.2638 
0,2707 
0.2663 
. 0.2713 
0.2651 
0.2704 
0.2760 
0.2764 
0.2736 
0.2665 
0.2726 
0.2749 
0.2759 
0.2747 
0. 2760 
0.2761 
0.2717 
0. 2563 
0.2531 
0.2757 
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Ytem 



MAXIMUM 
INFORMATION 



EXHIBIT E-3 

ITEM INFORMATION STATISTICS FOR SUBTIST WORD KNUVLEOCE ; 1 -PARAMETER LOGISTIC MODEL 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM POINT OF 

EFFECTIVENESS J4AX EFFECTVNE3S 



AVERAGE 
INFORMATION 



INDEX OF 
RELI. BILITY 



0.5585 


0.0146 


-2.2623 


0.5565 


0.014S : 


-2.3034 


0.556b 


0.0146 


-1 .6357 


0.5565 


0.0146 


-1 .7462 


0.6565 


0.0146 


-2.2291 


0.5565 


0.0U6 


-1 .6644 


0.5565 


0.0146 


-1 .6616 


0.5565 


0.0148 : 


-1.5998 


0.5665 


0.0146 


-0.7663 


0.5565 


o.oue : 


-2.0165 


0.5566 


0.0146 


-1 .2019 


0.5565 


0.0148 


-1.5166 


0.5565 


0.0148 


-1 .5909 


0.5565 


0.0146 


-1.0765 


0.6565 


0.0146 J 


•1 . 1533 


0.5566 


0.0148 


- 1 . 1645 


0.5566 


0.0146 


-1.024 7 


0.6565 


0.0148 : 


-1 . 1622 


0.5565 


0.0146 * i 


-0.8970 


0.6565 


0.0146 


- 1 . 3006 


0.5565 


0.0146 


-1 . 107 1 


0.6565 


0.0146 


-0.7231 


0.5565 


0.0146 


-0.3746 


0.6565 


0.0146 


-0.2439 


0.5565 


0.0148 : 


-0.3919 


0.5565 


MM ; 


-0.6271 


0.5565 


-0.3419 


0.6565 


0.0146 


-0.6392! 


0.5665 


0.0146 s 


0.0775 


0.6565 


0.0146 ! 


0.0034 


0.5565 


0.0146 


-1 .5163 


0.5566 


0.0148 


0.0492 


0.5665 


0.0146 


0.227 1 


0.5566 


0.0148 


-0.2069 


0.6565 


0.0148 


-0.0757 



0001 : 
0002: 
0003: 
0004: 
0005: 
0006: 
0007: 
0008: 
0009: 
0010: 

001 1 ! 

0012; 
0013: 
OOU: 
0015: 
0016: 
0017: 
0016: 
0019: 
0020: 
0021 : 
0022: 
0023: 
0024: 
0026: 
0026: 
0027: 
0026: 
0029: 
0030: 
0031 : 
0032: 
0033: 
0034: 
OC36: 



0. 
0. 
0. 
0. 



0. 1 125 
0. 1 146 
0.0994 
0.0632 
0.1111 
0.0912 
.0632 
.0697 
.0637 
1036 
0.0762 
0.0783 
0.0642 
0.0712 
0.0790 
0.0706 
0.0751 
0.0743 
0.0623 
-0.0601 
0.0699 
0,0660 
0.0636 
0.0650 
0.0576 
'O.0654 
0.0564 
0.0620 
0.0645 
0.0670 
0.0891 
0.0544 
0.0582 
0.0613 
0.O660 



0.0295 


"0.0466 


0. 1226 


0.0266 


-0.0474 


0. 1203 


0.0466 


-0.074 1 


0. 1664 


0.0636 


-0.0906 


0. 1964 


0.0319 


-0*0526 


0. 1283 


0.07lf 


-0.0969 


0.2090 


0.O696 


-0.O972 


0.2063' 


0.0774 


-0. 1066 


0.2191 


0. 1774 


-0. 1334 


0. 3438 


0.0434 


-0.0663 


0. 1571 


0. 1241 


-0. 1369 


6.2620 


0.0662 


-0. 1 140 


0.2322 


0.0764 


-0. 1065 


0.2205 


0. 1402 


-0. 1432 


0. 3013 


0. 1252 


-0. 1394 


0.2634 


0. 1301 


-0. 14 1 1 


0.2693 


0. 1467 


-0. 1436 


0. 3086 


0. 1304 


-0. 141 1 


0.2697 


0. 1646 


-0. 125? 


0. 3520 


0.1116 


-0. 1326 


0.2665 


0. 1362 


-0.-1426 


0. 2966 


0. 1620 


-0. 1264 


0.3490 


0.2106 


-0.0776 


0.3616 


0.2172 


-0.052 0 


0.3669 


0.2096 


-0.0107 


0.3604 


0.2001 


-o. icu 


0.3695 


0.2127 


-0.0713 


0.3837 


0. 1903 


-0. 1 190 


0.3564 


0.2215 


0.0168 


0.3939 


0.2220 


0.0005 


0.3944 


0.0661 


-0. 1136 


0.2319 


0.2218 


0.0107 


0.3942 


0.2176 


0.0465 


0.3887 


0.2165 


-0.0444 


0.3905 


0.2215 


-0.0167 


0.3939 



0. 1064 
0. 1074 
0. 1441 
0. 1642 
0. 1 145 
0. 1729 
0.1710 
0. 1797 
0.2566 
0. 1357 
0.2200 
0. 1885 
0. 1806 
0.2316 
0.2206 
0.2244 
0.2389 
0.2246 
0.2603 
0.2104 
0.2267 
0.2867 
0.2762 
0.2900 
0.2766 
0.2696 
0.2773 
0.2638 
0,2626 
0.2629 
0. 16B3 
0.2827 
0.2604 
0.2606 
0.2626 



ITEM 



EXHIBIT E-4 

ITEM INFORMATION STATISTICS FOR SUBTEST PARAGRAPH COMFREHENS ION j 1 -PARAMETER LOGISTIC rfOOEL 



MAXIMUM 
INFORMATION 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 
EFFECTIVENESS 



POIMT Of 
MAX EFFECTVNESS 



' AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



0001 : 


0.3343 


0.0166 


-1 .361 1 


0002: 


0.3343 


0.0168 


-2. U65 


0003: 


0.3343 


0.0168 : 


-1 .7091 


0004: 


0.3343 


0.016B 


-1 .0613 


0005: 


0.3343 . 


0.0166 


-0.9466 


0006: 


0.3343 


0.0166 


-1 .0314 


0007: 


0.3343 


0.0168 : 


-1 . 1035 


0008: 


0.3343 


'0.0168 


-1 .3660 


0009: 


0.3343 


O.O166 r 


-1 . 1666 


0010; 


0.3343 


0.0168 


-0. 1536 


001 1 : 


0.3343 


0.0166 


-1 . 1220 


0012: 


0.3343 


0.0168 


-0.4171 


0013: 


0.3343 


0.0:66 


- 1 . 3064 


0014: 


0.3343 


0.01S6 


-0. 7144 


OOlS: 


0.3343 


0.0168 


0. 1 166 



0.0618 


-0. 1 104 


0. 1896 


0. 1695 


0.0406 


-0.0736 


0. 1 192 


0. 1065 


: 0.0616 


-0.0964 


0. 188' 


0. 1365 


0.0993 


-0. 1065 


0.2185 


0. 1773 


i 0.1064 


-0. 1041 


0.2243 


0. 1632 


0.1009 


-0. f075 


0.2179 


0. 1769 


0.0969 


-0. 1096 


0.2121 


0. 1760 


0.0803 


-0. 1 100 


0. 1676 


0. 1660 


0.0921 


-0. 1 1 10 


0.2061 


0. 1702 


s 0.1325 


-0.0219 


0.2622 


0.2077 


0.0966 


-0. 1100 


0.2105 


0. 1739 


: 0.1275 


-0.0566 


0.2552 


0.2033 


: 0.0850 


-0. 1 1 10 


0. 1947 


0. 1630 


0.1166 


-0.0682 


0.2403 


0. 1836 


' 0.1329 


0.0169 


0.2827 


0.2080 



0.0952 
0. 1223 
0. 1 129 
0.0646 
0.0694 
0.064B 
0.0669 
0.0916 
0.0930 
0.0762 
0.0631 
0.0763 
0.0966 
0.0611 
0.O654 



46 



ERIC 



EXHIBIT 1-5 

ITEM INFORMATION STATISTICS PO* SUBTEST AUTO AND SHOP INFORMATION) 1 -PARAMETER LOGISTIC MOOEL 





MAXIMUM 


STANDARD 


FOINT OF 


STANDARD 


MAXIMUM 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


0001 : 


0.3274 


0.0135 


-1.2346 


0.0614 


0.0660 


0002 1 


0.3274 


0.0135 


-1.5746 


0.0942 


i 0,0*87 


00031 


0.3274 


0.0135 


: -0.6SS3 


•0.0776 


0.1193 


00041 


0.3274 


0.0135 


-1.7196 


0.0661 


t 0.0606 


0006 r 


0. 3274 


0.0135 


i -0,7673 


0.0806 


: 0.1126 


0000: 


0.327,4 


0.0135 


-0.1039 


0.0765 


0,1294 


00071 


0.3274 


0.0136 


-0.0742 


0.0736 


0.1304 


00001 


0.3274 


0.0135 


-0.6617 


0.071 1 


i 0.1172 


000*: 


0.3274 


0.0135 


: -0.7991 


0.0721 


: 0.1109 


0010: 


0.3274 


0.0135 


: -0.5305 


0.0747 


: 0.1219 


0011: 


0.3274 


0.0136 


! -0.3231 


0.0702 


: 0.1272 


00121 


0.3274 


0.0135 


-0.4967 


0.0704 


0.1226 


0013: 


0.3274 


0,0136 


: -0.4936 


0.0757 


0.1220 


0014; 


\ 0.3274 


0.0136 


-0.5774 


0.0766 


i 0.1200 


0015) 


0.3274 


0.0135 


J -0.0661 


0.0739 


0.1303 


0016: 


0. 3274 


0.0135 


: -0. 1075 


0.0766 


: 0. 1302 


00171 


0.3274 


0.0135 


i 0.3667 


0.0760 


( 0.1204 


0010* 


0.3274 


0,0136 


i 0.3331 


0.0761 


J 0.1270 


0019: 


- 0.3274 


0.0136 


: -0.7331 


0.0761 


I 0.1139 


0020> 


0.3274 


0.0136 


: -0.1001 


0.0710 


0.1303 


C02i: 


0.3274 


0.0135 


0.3410 


0.0719 


i 0.1266 


0022) 


0.3274 


0.0135 


0.3525 


0.0760 


0.1266 


0023: 


0.3274 


0.0135 


i 0.6783 


0.0931 


: 0.1072 


0024 1 


0.3274 
0.3274 


0.0135 


0.9365 


0.0642 


0.1043 


0025: 


0.0136 


O.3M0 


0.0705 


0.1263 



POINT 0^ 
MAX EFFECTVNESS 



-0. 1 101 
-0. 1030 
-0.0700 
-0.0970 
-0.09O4 
-0.0270 
-0.0104 
-0.0012 
-0.0935 
-0.0670 
-0.044 1 
-0.0604 
-0.0049 
-0.0730 
-0.012 1 
-0.0161 
0.0407 
0.0404 
-O.O0M 
-0.0140 
0.0494 
0.0479 
0.0086 
0. 1020 
0.0493 



AVERAGE 
INFORMATION 



0. 1062 
0. 1004 

0.2430 
0, 1604 
0.2330 
0,257 1 
0.2566 
0.2401 
0.2312 
0.2467 
0.2641 
0.2477 
0.2479 
0.2440 
0.2500 
0.2503 
0.2530 
0.2530 
0.2364 
0.2004 
0.2536 
0.2632 
0.2259 
0.2210 
0.2528 



INDEX OF 
RELIABILITY 



0. 1604 
0. 1441 
0. 1966 
0. 1346 
0. 1695 
0,204fi 
0.2055 
0, 1936 
0. 1670 
0.1979 
0.2026 
0. 1965 
0. 1966 
0. 1961 
0.2004 
0.2063 
0.2019 
0.2024 
0. 1905 
0.2063 
0.2023 
0.2020 
0. 1643 
0. 1016 
0.2016 



\ 



EXHIBIT E-t 







ITEM INFORMATION 


STATISTICS FOR 


SUBTEST MATHEMATICS KNOWLEDGE J 


1 -PARAMETER LOGISTIC MODEL 






MAXIMUM 


STA HOARD 


POINT Of 


STANDARD 


MAXIMUM 


POINT OF 


AVERAGE 


INDEX OF 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


MAX EFFECTLESS 


INFORMATION 


RELIABILITY 


OOCi: 


0.4979 


0.0100 


-1 .6700 


0.0000 


0.0702 


-0. 1007 


0. 1970 


0. 1*80 


0002: 


0.4079 


0.0100 


: -1.1SS6 


0.0715 


0.1106 


-0. 1340 


0.2006 


0.2099 


0003: 


0.-979 


0.0100 


t -0.4303 


0.0033 


i 0.1869 


-0.0010 


0.3460 


0.2575 


0OO4: 


0.4979 


0.0160 


t -0.0375 


0.OC71 


: 0.1049 


-0. 1203 


0.3099 


0.23*6 


0006: 


0.4079 


0. 01(10 


» -1.0073 


0.0**1 


0.1377 


-0. 1353 


0.2093 


0.2244 


0OO6: 


0.4979 


0.0100 


-0.3167 


0.0940 


0.1920 


-0.0000 


0.3041 


0.2616 


0007: 


0.4979 


0.0100 


-0.8171 


0.0*40 


1 0.174Q 


-0. 1072 


0.3326 


0.2496 


0008: 


0.4979 


0.0100 


I -0.3462 


0.0099 


f 0.1907 


-0.0*00 


0.3B2ti 


0.2600 


0009: 


0.4979 


0.0160 


«0.6635 


0.0443 


0.1867 


-0. 1 149 


0.3203 


0.2401 


OOtO: 


0.4979 


0.0100 


-0.4471 


0.0€10 


t 0.1804 


-0.0031 


0.3403 


0,2572 


001 1 : 


0.4979 


0.0100 


1 -0.2304 


0.0669 


1 0.1940 


-0.0406 


0.3570 


0.2033 


0012: 


0.4979 


0.0100 


t 0.0019 


0.0*47 


\ 0.1004 


0.0123 


0.3017 


0.2600 


0013: 


0.4979 


0.0100 


t -0.1097 


0.0683 


f 0.1009 


-0.0316 


0.3600 


0.2*47 


00f4t 


0.4979 


0.0100 


i 0.1961 


0.0672 


\ 0.1961 


0.0304 


0.3090 


0.2641 


0016: 


0.4979 


0.0100 


0.3190 


0.0069 


0.1916 


0.0014 


0.3839 


0.2614 


0010: 


0.4979 


0.0100 


( -0. 1040 


0.0*24 


I 0.1963 


-0.0304 


0.3003 


0.2643 


0017: 


0.4979 


0.0100 


0.2828 


0.0*70 


0.1940 


0.051 1 


0.3006 


0.2020 .„ 


0016: 


0.4979 


0.0100 


0.0126 


0.0*03 


0. 1966 


0.0020 


0.3620 


O.20E8 


0019: 


0.4979 


0.0100 


• -0.2497 


0.0699 


0.1640 


-0 0487 


0.3570 


0.2631 


0020: 


0.4979 


a. 0100 


0.0729 


0.0890 


0, 1983 


0.0140 


0.3616 


0.2600 


0021 : 


0.4S79 


0.0100 


i 0.2993 


0.0592 


0. 1926 


0.0578 


0. 3549 


0.2619 


0022: 


0.4979 


0.0100 


t 0.59S6 


0.0000 


0. 170S 


0. 1040 


0.32*0 


0.2507 


0023: 


0.4979 


0.0100 


0. 7976 


0.0737 


0. 1560 


0. i2&4 


0. 3144 


0.2392 


0024! 


0.4079 


0 . 0 1 60 


0. 7950 


0.0670 


0. 1569 


0. 1252 


0. 3»47 


0.2394 


0025) 


0.4979 


0,0180 


0.6807 


0.07 1 1 


0. !069 


0. 1 140 


0.3266 


0.2402 
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EXHIBIT E-7 > 
ITEM INFORMATION STATISTICS FOR SUBTEST MECHANICAL REASONING ; I -PARAMETER LOGISTIC MODEL 



ITEM 



MAXIMUM 


STANDARD 


POINT OF 


STANDARO 


MAXIMUM 


1 N FORMAT ION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


0.2809 


0.0120 


: -2.2077 


0. 1 1 B8 


j 0.0362 


0.2B0S 


0.0120 


: -1.4062 


0.0973 


0.0716 


0. 2 BOB 


0.0120 


-1.4770 


0.0963 


j 0,0683 


0.2B0B 


0.0120 


: 0.4094 


0. 078 1 


0, 1060 


0.2809 


0.0120 


-0.3576 


0. 0600 


0, 1069 


0.2B0B 


0.0120 


-0.4 794 


0.0746 


i o. 1064 


0.2B0B 


0.01 20 


-0.3976 


0. 0790 


0. 1062 


0.2B0B 


0.0120 


-0,8572 


0.066 1 


i o, 1017 


0. 2809 


0.0120 


: -0,6222 


0.0616 


0,0962 


0,2fiOB 


0.0120 


-0.4422 


0,0855 


: 0. 1073 


0 . 2609 


0*0120 


-0.6069 


0.0795 


o!o967 


0. 2609 


0.0120 


: -0.3661 


0,0820 


t 0 . 1 066 


0. 2B09 


0.0120 


-0.8969 




'0 • 1004 


0. 2609 


0. 0120 


-0.3666 


0.0616 


i 0. 1087 


0. 2609 


0.0120 


j -0.3099 


0. OBOE 

w , www 


. 0. 1097 


0.2B09 


0.0120 


-0.4240 


0.0771 


o! 1076 


0.2B09 


0.0120 


t -0.0504 


0.0763 


t 0.1120 


0.2B09 


0.0120 


-0,0071 


0.47B0 


0.1121 


0.2B09 


0.0120 


0.3380 


0.0734 


t 0.1092 


0.2609 


0.0120 


: -0.1125 


0.0776 


: 0, 1 1 17 


0.280B 


0.0120 


0.2506 


0.0796 


0.1105 


0.2B09 


0.0120 


0.4661 


0.0766 


: 0.1063 


0.2609 


C.OS20 


0.62B1 


0.0672 


! 0.1026 


0.2609 


0.0120 


i 0.3320 


0.0603 


i 0, 1093 


0.2809 


0.0120 


0.5645 


0,0666 


t 0.1043 



POINT* OF 
MAX EFFECTVNESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



0001s 
0002: 
0003: 
0004: 
0006: 
0006: 
0007: 
0006: 
0009: 
0010: 
0011: 
0012: 
0013: 
0014i 
0016; 
0016: 
0017: 
0016: 
0019: 
0020: 
0021: 
0022: 
0023: 
0024: 
0025: 



-0,0736 
-0. 1016 
"0. 1011 
,0479 
,0427 
.0567 
.10470 
.0724 
.0650 
-0,0616 
-0,0641 
-0.0435 
-0.0759 
-0.0436 
-0.0373 
-0.O499 
-0.0062 
-0.0009 
0,0404 
-0.0136 
0.0304 
0.0564 
0,0700 
0.0396 
0.0641 



0. 1075 
0. 1665 
0. 1613 
0. 2220 
0,2233 
0,2196 
0.2222 
0.2126 
0.2044 
0.2209 
0.2062 
0.2231 
0.2107 
0.2231 
0.2245 
0.2214 
0.2279 
0. 2260 
0.2236 
0.2275 
0.2257 
0.2194 
0.2136 
0.2239 
0,2165 



0,0*70 
0. 1427 
0.1369 
0. 1617 
0> 1826 
0.1601 
0. 1618 
0. 1753 
0. 1667 
0. 1609 
0. 1702 
0. 1624 
0. 1740 
0. 1824 
0. 1833 
0, 1813 
0. 1656 
0. 1657 
0. 1628 
0. 1653 
0. 1841 
0. 17B9 
0. 1762 
0. 1630 
0. 1760 



EXHIBIT E-6 







ITEM INFORMATION 


STATISTICS FOR 


SUBTEST ELECTRONICS 


KNOWLEDGE; 


1 -PARAMETER LOGISTIC MODEL 




ITEM 


MAXIMUM 


STANDARD 


POINT OF 


STANDARD 


MAXIMUM 


POINT OF 


AVERAGE 


INDEX OF 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR EFFECTIVENESS 


MAX EFFECTVNESS 


- INFORMATION 


RELlABILir 


0001 : 


0.2919 


0.0142 


-1 ,5491 


0. 1007 : 


0.0663 


-0, 101 1 


0. 1595 


0. 1376 


0002: 


0.2919 


0.014? 


-1 .0666 


0.0697 : 


0.0691 


-0.0996 


0. 1951 


0. 1633 


0003: 


0.2919 


0.0142 


-0.S294 


0,0694 : 


0.0952 


-O, 0936 


0.2042 


0. 1696 


0004: 


0.291B 


0,0142 


-0 . 94 1 7 


0.0697 


0.0947 


-0.0946 


, 2034 


0. 1690 


0006: 


0.2919 


0.0142 


-1 .3232 


0.0942 


0.0772 


-0. 1040 


C. 1769 


0. 1503 


00O6: 


0.2919 


0.0142 


-0.7300 


0.0664 : 


0. 1029 


-0.0607 


0.2156 


0. 1773 


0007: 


0.2919 


0.0U2 


-0.6106 


0.0646 


0.0999 


-0.0666 


0.21 12 


0. 1744 


0006: 


0.2919 


0.0U2 


-0.7227 


0.0630 


0. 1031 


-0.0801 


0. 2159 


0. 1776 


0009: 


0.29(9 


0.0142 


-0.9301 


0.0631 


0.0961 


-0.0939 


0.2041 


0. 1695 


0010: 


0.2919 


0.0U2 


-0.2300 


0.0795 *: 


0. 1 160 


-0.0268 


0. 2333 


0. 1692 


OOI 1: 


0.7919 


0.0142 


0.2096 


0.0737 : 


0. 1152 


0.0264 


0.2337 


0. 1694 


0012: 


0.2919 


0.0142 


0. 1/02 


0.0799 


0. 1 160 


0.0153 


0.2346 


0. 1902 


0013: 


0.2919 


0.0142 


0.3370 


0.0797 j 


0. 1 134 


0.0417 


0.2310 


0. 1676 


0014: 


0.2919 


0.0142 


-0.0535 


0.0715 


0. 1 163 


-0,0066 


0.2353 


0. 1905 


0015: 


0.2919 


0.0142 


0.2621 


0,0613 


0 1 <43 


0,0362 


0.2323 


0. 1666 


0016: 


0.2919 


0.0142 


0,3042 


0,0760 s 


0, 1 140 


0.0376 


0.2318 


0. 1662 


0017: 


0.2919 


0.0142 


1 . 1337 


0.0617 


0.0661 


0. 1017 


0 . 1 906 


0. 1601 


0016: 


0.2919 


0.0142 


0.3233 


0.0764 


0. 1 136 


0.0401 


0.2313 


0. 1679 


0019: 


0.2919 


0.0U2 


0.2406 


0.0765 


0. 1 U9 


0.0302 


0.2331 


0. 1691 


0O20: 


0.2919 


0.0142 : 


0.9106 


0.0866 


0.0959 


0.0926 


0.2O53 


0. 1703 
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EXMlilT F-1 

ITEM INFORMATION STATISTICS FOR SUITE ST GENERAL SCIENCE* 2-PARAMETER LOGISTIC MODEL 





MA a HUM 


STANDARD 


rvl NT Or 


STANDARD 


MAA 1 MUM 


DO t UT A* 

Kv* NT Pr 


AVcnAuc 


T klPtC V AJ! 


I Ten 


1 kJff AAkJ AT f ft4J 


f BB/M) 


MAA I NFWmATJOfl 


ERROR 


•■tBB^T 1 uRUR 4fi 
fcrFRt.T i VQnBlfi 


MAA irrBCT VPIBaB 
....... . 


T kl r n&ui T t rvu 
J nr VnHAl i UH 


KfiWl API LITT 


WCwl 1 


1 C1ttt 

i i 6366 


_ 

0. 386 1 


_ < a A 

•1.41 9Q • 


ft 

0 . 09QO 


ft rtm ■ * 

0 . 0767 


— V . O/M 


0. *200 


ft «ni 
O. 2985 


0002 1 


0* 7S6t 


ft i *ii 
0. 1 7©4 




0 • 0672 


ft t fnl 


■•ft f ■ M 7 

•0 * 1 B97 


ft m mm m 

O. 3M2 


ft «j « ■ ft 

0 . 2870 


Ann* , 
QUO J I 


t -« m ftft 
1 ■ 47QO 


0. 3 1 56 


"V. 64 1 5 


ft #>IAi 


A ^ lit 

O . 2069 


O .2147 


ft i|. i 
0 . 55 J i 


O. 3663 


0004 ; 


0 . 4409 


0, 1076 


_ . ft «, • m 

- 1 , 0267 


0. 1035 


Q* 1 243 


■V . 1256 


0 . 2642 


0 . 2090 


000B I 


0, 5523 


0. 1325 


i "1.1 076 


0 « 099 6 


0 . 1413 


•0. 1463 


0 . 3063 


A «<itt 

0. 2385 


0006 \ 


1 . 9 ■ 33 


0.4156 


( •1.0326 


ft M*Mt 

O, 0605 


t 0.2388 


— 0 , I 556 


ft £4 «| B 

O . f 337 


ft t mm m 

O . 367V 


0O07 : 


0 . 5514 


0. 1 34 1 


-0.896 1 


0. 0634 


0* 1626 


-0. 1407 


0 . 3270 


ft n * A >* 

O . 2454 


0006 : 


0, 306 1 


0.0936 


m I . 52 14 


0. 1643 


ft n1n 1 
0 i 0701 


•0 . 104 7 


0. 1 796 


ft ■ 

D. 1 523 


0O0S : 


0 i 7826 


0. 1701 


" 1 . 0696 


0. 0854 


ft • *f f V 
0 . 1717 


•0. 1634 


0. 3654 


Ot 2680 


0010: 


0* 5663 


Oi 1270 


■* 1 .0586 * 


0 . 05 7 3 


0. 1403 


•0 t 1 44 1 


0. 3029 


0. 2325 


00 1 1 : 


ft m m m m 

Of 66*97 


0. 1257 


•0. 8713 I 


0 • 0746 


0. 1673 


•0 . 1 536 


0. 3680 


0. 2690 


001 2 : 


0* 1630 


0. 0467 


"0, 1 577-> 


0. 0965 


0 ■ 0646 


•0 .0118 


0. 1422 


0. 1246 


001 3 : . 


0. 5360 


0. 1 1 56 


— 0 . 1 600 


0. 0667 


0.2121 


•0. 0377 


0. 36 14 


0.2761 


00 1 4 I 


0 . 32 1 3 


0.0766 


•0. 7406 


0. 0535 


0 . 1117 


•0 . 0078 


0. 23 1 6 


0. I860 


O0 1 01 


0 . 2072 


0. 06 1 1 


•1.1 465 


0. 1 547 


\ 0.0557 


-0 . 08 1 7 


0. 1460 


0* 1269 


ftft f » . 

OCM • : 


0* 2742 


0.063 f 


•0, 5600 


0. 1 165 


0. 0896 


HD , 0906 


0. 1836 


0. 1622 


0017: 


0.2300 


0.0606 


1 -0.8223 


0. 1 139 


0 . 0608 


-0.0726 


0. 1748 


0. 1466 


0018* 


0,6662 


0. 1 141 


0. 1466 


0.0653 


0.2241 


0.0321 


0.3576 


0.2645 


0018: 


0.2265 


0.0699 


•0.0185 


0.0656 


I 0.0813 


-0.0019 


0. 1517 


0. 1806 


0O20: 


0*3325 


0.0729 


•0.1364 


0.0718 


f 0. 1320 


-0.0193 


0.2613 


0.2072 


0021: 


0.3046 


0.0497 


0.6646 


0.1116 


0.0773 


0.0491 


0. 1689 


0. 1430 


0022: 


0. 1651 


0.0431 


( 0.6660 


0. 1367 


0.0556 


0.0407 


0. 1324 


0. 1168 


0023.* 


0. 1343 


0.0369 


t 0.6079 


0. 1521 


0.0496 


0.0482 


0. 1 12S 


0. 101 1 


0024: 


0.2673 


0.0669 


t 1.2843 


0. 1608 


t 0.0745 


0.0891 


0. 1694 


0. 1448 


0025: 


0.2216 


0.0621 


0.5634 


0. 1282 


0.0031 


0.0541 


0. 1779 


0. 1510 



EXHIBIT F-2 

ITEM INFORMATION STATISTICS FOR SUBTEST ARITHMETIC REASONING I 2-PARAMfTSR LOGISTIC MODEL 





MAXIMUM 


STANDARD 


POINT OF 


STANDARD 


MAXIMUM 


POINT OF 




AVERAGE 


INDEX OF 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


MAX CFFECTVNE88 


INFORMATION 


RELIABILITY 


0001: 0.2222 


0.0949 


-2.7019 


0.4963 


: 0.0239 


•0.0644 




0.0700 


0.0684 


0002 


0.6635 


0.2464 


- 1 . 9006 


0.2326 


: 0.0478 


-0.0678 




0. 1885 


0. 1572 


0003 


1 .9873 


0.3600 


t -0.0550 


0 . 04 1 *l 


: 0.4042 


-0.2664 




0.73f2 


0.4224 


00O4 


2.2332 


0.3666 


-0.7470 


0.0373 


0.6813 


-0.2675 




0.6334 


0.4546 


0006 


0.9636 


0. 1740 


t -0.5551 


0.O475 


1 0.3313 


-0. 1613 




0.0445 


0.3526 


0006 


0.8031 


0. 1435 


-0.7903 


0.066S ■ 


1 0.2360 


-0. 1607 




0.436ft 


0.3036 


0007 


0.2178 


0.0602 


-1.4666 


0. 1760 


: 0.0651 


-0.0697 




0. 137» 


0. 1212 


0006 


0.6074 


0. 1562 


-0.6620 


0.0616 


: 0.2210 


-0. 1724 




0.4240 


0.2978 


0009 


0.8402 


0. 1569 


i -0^669 


0.0664 


! 0.2006 


-0. 1707 




0.4462 


0.3133 


0010 


1.3062 


0.2560 


l -0.6568 


0.0435 


0.3968 


-0. 2098 




0.S31 1 


0.3869 


001 1 


3. 1906 


0.4904 


-0.5019 


0.0326 


: 1.0505 


-0.2648 




1 . 1636 


0.5387 


0012 


0.6672 


0. 1404 


-0.3726 


0.0490 


1 0.3237 


-0. 1084 




0.5266 


0.3449 


0013 


0*4678 


0.0912 


-0.4030 


0.O626 


0. 1744 


-O.O0O2 




0.3296 


0.2460 


0014 


1 .2001 


0. 1901 


-0.3603 


0.O437 


: P.A407 


-0. 1273 




0.6594 


0.3974 


0016 


i 1.2340 


0.2049 


r -O.4063 


0.0432 


0.4297 


-0. 1870 




0.6493 


0.3937 


0016 


0.3714 


0.07S9 


t -0.4091 


0.0666 


: 0. 1414 


-0.0609 




0.2779 


0.2175 


0017 


0.3991 


O.0602 


1 -0.1279* 


0.0675 


0.(665 


•0.0212 




0.3030 


0.2326 


0016 


0.3619 


0.0704 


1 -0.0612 


0.0721 


t 0. 1442 


-0.0054 




0.2607 


0.2192 


0019 


0.4064 


0.0041 


-0.2710 


0.0682 


: 0. 1594 


-0.O460 




0. 3051 


0.2336 


0020 


0. 6562 


0. 1066 


t 0.3964 


0.0636 


0.2404 


0.0921 




0.4292 


0. 3003 


002 i 


0.4997 


0.0920 


0.2666 


0.0721 


0. 1946 


0.O520 




0.3573 


0.2632 


0023 


0.6101 


0. 1129 


-0.2186 


O.OS66 


0.2309 


-0.O602 




0. 4 160 


0. 2942 


0023 


0.3576 


0.0666 


-0. »344 


0.0899 


0. 1420 


-0.0203 




0.2773 


0.2171 


0024 


0.6357 


0. 1 '4* 


0. U7I 


0.0656 


0.2514 


0. 0352 




0.4339 


0. 3026 


0025 


0.5)37 


0.0947 


0.0740 


0.O662 


0.2046 


0.O152 




0.3704 


0. 2703 


0026 


0.4775 


0.0660 


0.0731 


0.0661 


; 0. 1902 


com 




0.3500 


0. 2593 


0027 


0.6794 


0. t 102 


0.2532 


0.0629 


0.2639 


0.O626 




0.4509 


0.3108 


0026 


0.3160 


0.0621 


0.7799 


0. 1003 


0. 1084 


0.O697 




0.2263 


0. 1045 


0029 


0. 3303 


0.0606 


0.8299 


0 . tiii 


0. i 103 


0.O963 




0. 230V 


0. 107S 


0030 


0. 3735 


0.0720 


0. U38 


0.0700 


: 0. 1401 


0. 022S 




0.2071 


0.2231 



0 
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ITEM 



MAX! HUN 
I N FORM AT ION 



EXHIBIT 5-3 

ITEM INFORMATION STATISTICS FOR SUBTEST WORD KNOWLEDGE j 2 -PARAMETER LOGISTIC MODEL 

STANUARb 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EFFECTVNESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



OOO M 


1 .3743 


0.3191 


-1.77 13 


0002: 


1 ,3686 


0.3043 : 


- 1 . 7870 


0003: 


1 . 6436 


0.3561 : 


- 1 . 4627 


00O4: 


0.4017 


0,0961 


- j a £996 


0006: 


1 . 4 183 


0.2895 t 


- 1 . 7250 


0006: 


3 . 6890 


0.6344 : 


• 1 ! 2286 


0OO7: 


0*6529 


0. 1 387 


- 1 .5918 


OOOS: 


2 . 3468 


0.4644 1 


— 1 , 2063 


0009: 


0. 5732 


0 . 1044 ( 


•o! 7B02 


OOlOi 


1 . 9449 


0.3693 : 


- 1 ! 5020 


O0 1 1 1 


1 , 2280 


0.2283 


" 1 ! 02 59 


001 2: 


0. BB29 


0 . 1 1 52 : 


- 1 . 6 102 


0013; 


1 . 1 808 


0.244 7 ! 


-t \ 3272 


OO 141 


1 . 0676 


0. 1 9 1 7 > 


-0 Rum 


001 Si 


1 . 5876 


0.3381 : 


*-0. 9603 


0016: 


0. 701B 


0. 124 1 


-1.1 033 


001 7 : 


1 , 8664 


0 . 3280 : 


-0 ! 64 1 2 


0O1 8: 


1 . 1009 


0.2008 : 


- 1 ! 006 1 


0019: 


0 . B 1 54 


0.0964 * 


-0! 7445 


0020: 


1 . 7273 


0.3094 


* 1 . 04 52 


0021: 


0. 7104 


0. M89 


-1 .0594 


0022: 


0.9761 


0.1743 


-0.6753 


0023: 


0.8170 


0. 1401 . 


-0.391 1 


0024; 


0.2329 


0.0511 1 


-0.3696 


002B: - 


0.3472 


0.0731 


-0,4917 


0036: 


0.9588 


0.1562 


-0.5104 


0027: 


0. 3382 


0.0666 : 


-0.44 17 


0028: 


0.4646 


0.0948 : 


-0.7130 


0029: 


0. 1645 


0.0389 


0.05B6 


0030: 


0.2720 


0.0583 : 


-0,0532 


0031 j 


1.3612 


0.3020 : 


-1 .2261 


0032: 


0. 1385 


0.0368 


-0.0091 


0033: 


0. 2926 


0.061* 1 


0.2157 


003«: 


0.4639 


0.0887 : 


-0.2718 


0035: 


0.9416 


0.1599 : 


-0. 1 146 



0. 1097 
0.1112 
0.0702 
0. 1793 
0. 1027 
0.0503 
0. 1 172 
0.0497 
0.0723 
0.0739 
0.0692 
0. 1207 
0.0745 
0.0694 
0.0483 
0.0772 
0.0450 
0.0699 
0.0713 
0.0622 
0.0751 
0.0614 
0.0523 
0663 
0756 
0516 
0784 
0760 
1002 
0.0810 
0.0780 
0. 1088 
0.0668 
0.0692 
0.0520 



0. 0514 


•0. 2000 


0 3cnc 


0. 0498 


-0. 2000 


0. 2644 


0 . 0762 


-0. 14 11 


0 . 4239 


0. 0529 


-0. OB69 


0 .' 1 527 


0! 04 54 


-o'» 1036 


0.2872 


0 . 0913 


-0.O69 1 


0 R3AR 

\J a OtfO P 


0. 0766 


-0. 1C25 


0 . 2377 


0. 1161 


-0. 0952 




0. 1790 


•0! 1370 


0 . 34 79 


0 . 063? 


-0! 1 270 


0 4 1 e 1 


0! 2266 


-0. 1 961 


0 . 4 9 64 


O OARS 

w . WO BO 


-0! 1146 


W . d <&d 0 


0 . 1189 


-0! 1247 


w . jiu § 


0. 239 1 


-0! 1934 


0.481 1 


0 . 3000 


-0.' 2 1 66 


n ccift 


0 . 1559 


-0 . 1 660 


W • do 


0 ! 40 1 6 


\J ■ d O n* O 


n 7 1 n 


0 . 2230 


1 AAA 

W . ' 000 




0 ! 1 683 


-0. 1 239 


V • J d O 1 


0.2313 


-0! 1 644 


V * OO 4 d 


0.' 1661 


-0! 1592 


0. 3536 


0.3039 


-0. 1783 


0.5202 


0.3035 


-0. 1065 


0. 5029 


0.0906 


-0.0364 


0. 1910 


0. 1299 


-0.0678 


0.2B96 


0.3343 


-0. 1476 


0.6446 


0. 1283 


-0,0604 


0.2567 


0. 1565 


-0. 1123 


0.3076 


0.0656 


0.0O42 


0. 1436 


0. 1084 


-0.OO64 


0.2218 


0. 1456 


-0. 1357 


0.4561 


0.0582 


-0.0006 


0. 1232 


0. 1 154 


0.0276 


0.2340 


0. 1807 


-0.0499 


0.3371 


0.3733 


-0.0365 


0.5785 




0.3326 
0. 1886 
0.2809 
0.3246 
0.3985 
0.2583 
0.4167 
0.3216 
0.2471 
0.3727 
0.2614 
0.3422 
0.3346 
0. 1603 
0.2062 
0.3526 
0.2042 
0.2352 
0. 1256 
0. 1815 
0.3133 
0. 1097 
0. 1896 
0.2521 
0.3665 



EXHIBIT F-4 

ITEM INFORMATION STATISTICS FOR SU8TEST PARAGRAPH COMPREHENSION! 2-PARAMETCR LOGISTIC MOOEL 





MAXIMUM 


STANOARD 


P0I*T OF 


STANOARD 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


OOOJ : 


0.5306 


0. 1 1)15 
0. 1305 


-1.1952 


0.0947 


00O2; 


0.5418 


: -1.8438 


0. 1516 


0003: 


1 .6524 


0.4246 


: -1.1929 


0.0567 


0OQ4; 


0.3086 


0.0669 


; -1.0964 


0. 1 138 


OOOft: 


0.6409 


0. 1532 


s -0.7567 


0.0666 


0006: 


0.3185 


0.0712 


1 -1.0567 


0. 1091 


OOO?: 


0.3559 


0.0749 


1 -1.0902 


0. 1079 


0CO6: 


0. 2470 


0.0616 


1 -1.5356 


0. 1682 


0OO9 : 


0.S667 


0.1312 


: -0.9904 


0.0780 


0010: 


0.4750 


0.0938 


; -0.1608 


0.0666 


001 1 1 


0. 1529 


0.0431 


s -1.4933 


0.2030 


0012; 


0.3321 


0.0692 


: -0.4343 


0.0808 


0013: 


0.6103 


0. 1254 


: -1.1068 


0.069) 


0014; 


0. 3042 


0.0663 


: -0.7532 


0.0997 


0015: 


0.0127 


0.0OB3 


: 0.2820 


0. 34/3 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EFFECTVNESS 



AVERAGE 

INFORMATION 



INDEX OF 
RELIABILITY 



0. 1218 


-0. 1370 


0.2750 


0.2157 


CKOB68 


-0.0821 


0. 1798 


0. ^624 


0. 1446 


-0. 1262 


0.6462 


0.3641 


0.0919 


-0. 1046 


0.2015 


0. 1677 


0.2509 


-0. 1708 


0.4563 


0.3133 


0.0962 


-0. 1063 


0.2091 


0. 1730 


0. 1022 


-0. 1 1»4 


0.2226 


0. 1621 


0 . 06 1 1 


-0.0650 


0. 1449 


0. 1265 


0. 1705 


-0. 1569 


0.3522 


0.2606 


0. 1881 


-0.0287 


0.3472 


0.2677 


0.0464 


-0.0735 


0. 1064 


0.0961 


0. 1262 


-0.0686 


0.2532 


0.2021 


0. 1436 


-0. 1480 


0.3136 


0.2389 


0. 1059 


-O.OB62 


0.2213 


0. 1812 


0.0051 


L 0018 


0.0126 


0.O124 



o 1 
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EXHIBIT F-6 

ITEM INFORMATION STATISTICS FOR SUBTEST AUTO AND SHOP INFORMATION! 2-PARAMETER L0CIST1C MODEL 



MAXIMUM 
INFORMATION 



STANDARD 
ERROR 



POINT 0* 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EFFECTLESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



0001: 
0002; 
0003: 
0004; 
0006} 
OOOI: 
0007: 
OOOBi 
0009 1 
0010: 
001 f i 
0012: 
0013} 
00l4i 
0015; 
0016: 
O017: 
0016: 
0019: 
0020: 
0021} 
0022: 
0023: 
0024 s 
0025: 



0 . OSES 
0.4099 
0.1370 
0.3775 
1 .5785 
1 .368$ 
0.4 353 
0.0629 
0.0475 
0.4216 
0. 1013 
0. 1120 
0.8136 
0.8137 
0.4860 
5602 
6614 
6lB6 
1882 
2816 
1601 
5665 
2036 
2772 
0799 



0.0329 


-2.0323 


0.3669 


0.0265 


-0.0666 


0.1101 


-1 .4693 


0. 1493 


0.0636 


-0, 1 146 


0.1660 


-0.6061 


0. 051 * 


0.2950 


-0. 1343 


0.1271 


-1 .6326 


0.2000 


0.0169 


-0. 1036 


0.3629 


-0.5709 


0.0413 


0.6077 


-0.2167 


0.2917 


-0. 2336 


0.0437 


0.5367 


-0.0936 


0.0902 


-0. 1002 


0.0659 


0. 1731 


-0.0179 


0.0266 


-1.0663 


0. 1992 


0.D303 


-0.0376 


0.0186 


-1 .6762 


0.3529 


0.0166 


-0.0332 


0.0963 


-O.B005 


0. 0676 


0. 1565 


-0.061 5 


0.0470 


-0.3790 


0.0966 


0.0707 


-0.0307 


0.0322 


-0.7046 


0. 1405 


0.0425 


-0.0351 


0.1077 


-0.4669 


0.0606 


0.2060 


-0.0926 


0.1440 : 


-0.5166 


0.0664 


0.2202 


-0. 1094 


0.1011 


-0. 1163 


0.0622 


0. 1926 


-0.0224 


0.1166 


-0. 1404 


0.0662 


0.2297 


-0.0314 


0.1393 i 


0.2227 


0.0660 


0.2663 


0.0555 


0.1288 


0.2153 


0.0710 


0.2427 


0.0601 


0.0424 


-0.9177 


0. 1356 


0.0693 


-0.0613 


0.0446 


-0. 1 149 


0.0766 


0. 1 140 


-0.0144 


0.0381 


0.4610 


C. 1 147 


0.0620 


0.0330 


0.1110 : 


0.2393 


0.0692 


0.2326 


0.0536 


0.2112 


0.5381 


O.OS37 


0.4064 


0. 1763 


0.0569 


0.9795 


0. 1246 


0.0892 


0.0929 


0.0239 : 


0,6626 


0. 1668 


0.0306 


0.02*4 



0.0617 
0.2040 
0.4966 
0, 1763 
0.7367 
0. 7441 
0.3251 
0.0714 
0.O407 
0.3061 
0. 1536 
0.0974 
0.3792 
0.3979 
0.3536 
0.4082 
0.4636 
0.4230 
0. 1330 
0.2313 
0. 1370 
0.4101 
0.6276 
0. 1935 
0.0722 



0.0662 
0, 1694 
0.3316 
0. 1499 
0.4242 
0.4267 
0.2464 
0.0666 
0.0391 
0,2344 
0. 1333 
0666 
274| 
2646 
2612 
2864 
3120 
2973 
11 74 
1878 
1206 
2906 
3856 
1621 



0.0€74 



EXHIBIT F-B 







ITEM INFORMATION 


STATISTICS FOR 


SUBTEST MATHEMATICS KNOWLEDGE; 


2 -PARAMETER LOGISTIC MODEL 






MAXIMUM 


STANDARD 


POINT Of 


STANDARD 




POINT OF 


AVERAGE 


INDEX OF 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


^ ERROR 


EFFECTIVENESS 


MAX EPFSCTVNKSS 


INFORMATION 


RELIA&ILlT 


0001 1 


2.0692 


0. 7978 


-1.1 330 


0.0948 


0. 1690 


-0.1426 


0.6102 


0.3790 


0002 : 


0. 5249 


0. 1366 


-1 . 164 1 


0. 1093 


0. 1247 


-0. 1376 


0.2776 


0.2173 


0003: 


0. 6149 


0. 1620 


-0.4471 


0.0491 


0.2960 


-O. 1 191 


0.4964 


0.3313 


0O04t 


1 . 2429 


0.241 1 


-0.7201 


0.0460 


0.3670 


-0.2106 


0.5964 


0.3732 


0006: 


0. 2366 


0 . 0606 


-1 .2695 


0. 1462 


0.0666 


-O.0921 


0. 1564 


0. 1363 


0006: 


1 . 236B 


0 . 2 1 34 


-0.3640 


0.0419 


0.4606 


-0, 1285 


0.6742 


0.4027 


0007: 


1 . 3634 


0.3042 


-0.5666 


0.0396 


0.4469 


-0. 1977 


0.6733 


0.4024 


OOOB: 


0.4079 


0.0796 


-0.3604 


0.0661 


0. 1569 


-0.0616 


0.3005 


0.231 1 


OOOB : 


0. 9247 


0.1915 


-0.6337 


0.0497 


0.2992 


-O. 1668 


0.6101 


0.3376 


0010: 


0. 5264 


0. 1226 


-0.4699 


0.0691 


0. 1940 


-0,0904 


0.3693 


0.2643 


001 1: 


0. 2333 


C.0655 


-0.3786 


0.0823 


0.0917 


-0.0264 


0. 1927 


0. 1616 


0012: 


0. 9729 


0. 1567 


-O.0470 


0.0494 


0.3677 


-0.0164 


0.5938 


0.3726 


0013: 


2. 2109 


0.3733 


-0.2715 


0.0366 


0. 8403 


-O. 1392 


0.9943 


0.4966 


OOU: 


1 .0615 


0. 1978 


0.0515 


0.0642 


0.4229 


0.0176 


0.6306 


0.36C9 


0015: 


0. 1432 


0.0360 


0.5550 


0. 1262 


0.0649 


0.0364 


0. 1230 


0. 1096 


OOI61 


0. 8398 


0. 1764 


-0.2367 


0.0601 


0.3262 


-0.0660 


0*5267 


0.34 60 


0017: 


1 . t 109 


0. 1794 


0. 1007 


0.0505 


0.4406 


0,0356 


0.6496 


0.3938 


0016: 


1 . 17 16 


0.2200 


-0. 1037 


0.0466 


0.4647 


-0.0381 


0,6736 


0.4026 


0019: 


0.4259 


0.0821 


-0.2818 


0.0640 


0. 1656 


-0.0462 


0.3150 


0.2395 


0020: 


0. 3104 


0.0674 


0.0866 


0.0791 


0. 1236 


0.0116 


0.2474 


0. 1983 


0021 : 


0. 25tO 


0.0555 


0.3893 


O.OS99 


0.0971 


0.0419 


0.2027 


0. 1665 


0022? 


0. 5233 


0.0956 


0.5401 


0.0676 


0. 1860 


0. 1007 


0. 3520 


C. 2604 


0023? 


0. 5569 


0. 0954 


0. 7254 


0-0664 


0. 1818 


0. 1287 


0. 346C 


0. 2566 


0024: 


0. 2524 


0.0502 


0. 9926 


0. 1220 


0.0821 


O.08V6 


Q. 1 797 


0. 1523 


0025; 


0. 4801 


0.OSH6 


0*6464 


0.0943 


0. 1660 


0. 1081 


0.3210 


0. 2430 
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EXHIBIT F-7 



ITEM INFORMATION STATISTICS FOR SUBTEST MECHANICAL REASONING^ 2-PARAMETER LOGISTIC MODEL 



STANDARD 
ERROR 



POINT Of 
MAX INFORMATION 



STANDARD 
fcRROR 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EFFECTVNESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



0001 : 


0.2632 


0.0992 


O002: 


0.6609 


0.2169 


0003 1 


0.3134 


0.0990 


0004; 


0.2321 


0.O4S2 


000$; 


0.4092 


0 . 0603 


0006; 


0, 110! 


0.0334 


0007 s 


0.3'i3 7 


0.0628 


0006! 


0.9627 


0, 1766 


0009: 


0. 1977 


0.04(7 


0010: 


1.2336 


0.2043 


001 1 ! 


0. 1320 


0.0363 


O012 1 


0. 6643 


0. 1 166 


O013: 


0.6963 


0. 1297 


OOI4: 


0.9959 


0. 1 17$ 


001S1 


0.4570 


0.0907 


O016; 


0. 1787 


0.0441 


0017: 


0. 1664 


0.0436 


0016: 


0.3678 


0,0749 


0019: 


0.0992 


0.0222 


O020: 


0.2419 • 


0.0539 


0021 : 


0.295ft 


0.0936 


O022: 


0. 100'J 


0.0260 


0023: 


0.437 I 


0.0673 


O024: 


0.20E7 


0.0473 


0025: 


0.3709 


0.0726 



-2. 1772 
-1 .0302 
-1 .3192 
0.4160 
-0.3505 
-0,6869 
-0.3936 
-0. 5245 
-0,9320 
-0.3765 
-1 .0621 
-6.3412 
-0.5943 
-0.3413 
-O. 3046 
-0.4991 
-0.0647 
-0.0426 
0.6064 
-0. 1384 
0.2176 
0.7259 
0.5037 
0.351 1 
0.4761. 



0.2925 
0.0763 
0. 1279 
0.0966 
0.0676 
0. 1371 
0.0700 
0.0513 
0. 1231 
0.0453 
0, 1621 
0.0676 
0.0610 
0.0575 
0.0643 
0. 1022 
0.0927 
0.0716 
0. 1606 
0.0826 
0.0654 
0. 1697 
0.0632 
0.099! 
0.0676 



0.0393 


-0.0749 


0. 1099 


i 0.1902 


-0. 1726 


0.4041 


0.0926 


-0. 1 167 


0.2145 


i 0.0696 


0.0418 


0. 1682 


0.1674 


-0,0673 


0.3026 


0.0420 


-0.0330 


0.0863 


: 0.1381 


-0.0578 


0.2740 


0.3287 


-0. 1499 


0.5399 


0.0662 


-0.0704 


0.1511 


0.4545 


-0. 1350 


0.66B0 


0.0461 


-0.0656 


0. 1058 


0.2230 


-0.0738 


0.3880 


0.2076 


-0. 1 182 


0.3625 


0.2273 


-0.0780 


0.4038 


: 0.1769 


-0.0548 


0.3318 


J 0 . 0690 


-0.0383 


0. 1507 


i 0.07*3 


-0.O055 


0. 1603 


0. 1467 


-0.0066 


0.2846 


: 0.0270 


0.0187 


0.0636 


0.0962 


-0.0147 


0.20O4 


i 0. * ?67 


0.0277 


0.2362 


O.OJM 


0,0326 


0.0686 


0.1610 


0.0831 


0.3101 


0.0618 


0.0325 


0. 1746 


0.1389 


0.0695 


0.2746 



0.0890* 

0.2876 

0. 1766 

0. 1591 

0.2323 

0.0678 

0.2150 

0.3506 

0. 1312 

0.4006 

0.0987 

0.2847 

0.2767 

0.2L77 

0.2482 

C. 1310 

0. 1381 

0.2216 

0.0596 

0. T669 

0. 1811 

0.0614 

0.2367 

0. 1466 

0.2 154 



EXHI8IT F-8 

ITEM INFORMATION STATISTICS FOR SUBTEST ELECTRONICS KNOWLEDGE ; 2-PARAMETER LOGISTIC MODEL 

STANDARD 
ERROR 





MAXIMUM 


STANDARD 


POINT OF 


ITEM 


INFORMATION 


ERROR 


MAX I N FORMAT 


0O01: 


0.5362 


0. 1369 


-1.2740 


0O02: 


0.6656 


0. 1667 


: -0.6569 


OOOSt 


1 .0085 


0. 231 1 


J -0.7043 


0004i 


1.2116 


0.2625 


i -0.6687 


OOOBj 


0.5063 


0 . 1292 


-1 . 1 178 


0006: 


0.8884 


0.2117 


i -0.5774 


0007 j 


0. 6183 


0. 1416 


: -0.6662 


OOOS: 


0.4086 


0.0652 


: '0.6611 


0009: 


0.2398 


0.0630 


- ? . 0096 


0010: 


0.4866 


0. 1025 


: -0.2530 


0O11: 


0. 1306 


0.0365 


: 0.2652 


0012: 


0.4966 


0. 10!6 


0.0365 


0013: 


0. 3662 


0.0616 


j 0.2577 


0014: 


0.0647 


0.0217 


i -0.0994 


0O16: 


0.5225 


0. 1032 


i 0. 1667 


OOISj 


0.2481 


0.0565 


: 0.2612 


0017: 


0.0185 


0.0107 


t 3.61M 


OOlB: 


0.2497 


0.0678 


i 0.2997 


OOlS: 


0.297* 


0.0692 


t 0.1919 


OO20: 


0. 25'2 


0.0569. 


0.9227 



MAXIMUM POINT OF 

EFFECTIVENESS MAX EFFECTVNESS 



AVERAGE 

infDrmation 



INDEX OF 
RELIABILITY 



0. 1 168 
0.0703 
0.0542 
0.0521 
0. 1026 
0.0507 
0.0650 
0.0763 
0. 1231 
0.0622 
0. 1 166 
0.0650 
0.0762 
0. 1495 
0.0666 
0.0907 
1 .0098 
0.069* 
0.0630 
0. 1267 



0.1 129 
0. 1967 
0.3044 
0. 3605 
0. 1276 
0.3334 
0.2039 
0. 1420 
0.0782 
0. 1900 
0.0616 
0. 1961 
0. 1442 
0.0258 
C.2064 
O.OB74 
0.0061 
0.0978 
0. 1178 
0.064 1 



-0. 1333 


0.2646 


0.2092 


-0. 1872 


0.3624 


4.2766 


-0, 1661 


0.8244 


0.3440 


-0,2047 


0. 8840 


0.3727 


-0. 1366 


0.2765 


0,21 78 


-0. 1663 


0.8479 


0.3540 


-0. 1340 


0.3809 


0.2788 


-0.0995 


0.2629 


0.2205 


-0.06&2 


0. 1720 


0. 1467 


-0.O464 


0.3506 


0.2696 


0.0161 


0. 1160 


0. 1039 


0.0073 


0 . 3C 1 2 


0.2654 


0.0393 


0.2613 


0.2196 


-0.0031 


0.06*0 


0.0576 


0.0342 


0.3734 


0.2719 


0.0305 


0.2029 


0. 1667 


0.0254 


0.0162 


0,0149 


0.0326 


0.2037 


0. 1692 


0.0246 


0.2379 


0. 1922 


0.O636 


0. 1626 


0. 1544 
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APPENDIX G 

ITEM INFORMATION INDICES, 3.-PARAMETER LOGISTIC MOO EL 




> 



EXHIBIT G-1 

ITEM INFORMATION STATISTICS FOR GENERAL SCISNCEi 3-RARAMRTER LOGISTIC MODEL 





M/JUUUM 


STA^ARD 


POI NT OF 


STANDARD 


MAXIMUM 


POINT OF 


AVERAGE 


INOKX OF 


ITEM 


INFORMATION 


ERrtC* MAX 


IMPORTATION 


ERROR 


EFFECTIVENESS 


MAX EFPP^VNESS 


INFORMATION 


RELIABILITY 


0001 ] 


.*•«•» « ji. *mm*m 

0. 2206 


- ~ < ~- > "-"- 

0. 1705 ! 


-1 , 3*12 


. wjiwB.iuiJi.ruw 

0. 1977 


" 

0. 1307 


-0. 90*7 


0.212 1 


0. 1 7*0 


00O2t 


0. 4*27 


0. 1 167 i 


-Q.SMO 


0. 1*51 


0. 1683 


-0.4339 


0.2679 


0.2113 


00Q3: 


1 .0424 


0.2*43 


-O. 5191 


0. 1121 


0. 3738 


-0.4095 


0.4*02 


0. 3152 


00041 


0.3033 


0.075* ; 


-O. 3*7* 


0. 1892 


t 0.11*3 


-0.2036 


0.20(7 


0. 1 7 13 


0008: 


0.34 76 


0.0*4* 


-0. 7731 


0. 1 752 


0. 1 166 


-0.3948 


0.2170 


0. 1783 


000*1 


1 . 1317 


0.2194 t 


-0. 78*4 


0. 1217 


0.3542 


-0. 6138 


0.44*8 


0. 3103 


0007 i 


0.4413 


0. 1 1*9 i 


-0. 1 ICS 


0. 1470 


0. 1763 


-0.07*7 


0.2**1 


0.2102 ' 


0OO8> 


0.2097 


0.05*1 


-1 , 2*62 


0. 2507 


0.0*02 


-0. 4*32 


0, 1237 


0. 1 101 


oooa • 


0.4591 


0. H01 


-0.8285 


0. 1*32 
0. : B 1 2 


0. 1622 


-0.3*23 


0.2**6 


0. 2106 


OCtO: 


0.3403 


0.0*19 


-O. 6458 


0, 1215 


-0.3398 


0.21 78 


0. 1 786 


00M : 


0. 6 107 


0. 1 132 


-O.3003 


0. 1326 


0. 1978 „ 


-0. 1*4* 


0.3086 


0. 2341 


0012 : 


0.S303 


0.3*07 J 


0.8*52 


0. 1 107 


0. 2533 


0. *014 


0.2*42 


0. 2090 


001 3 i 


2.3H5 


1 . 5309 i 


0.4*41 


0.0589 


0.6513 


0.4494 


0. 6763 


0.4042 


0014 i 


0. 2*80 


0.0*74 


-0.0*43 


0. 1724 


t 0. 10*7 


-0.0404 


0. 19*4 


0. 1*42 


OOtfii 


0. 1536 


0.0439 : 


-0, 1946 


0. 2*72 


0.0*06 


-0.073! 


0. 1220 


0. 106* 


001*j 


0.21 19 


0.05U i 


-0.43** 


0. 1879 


0.0*14 


-0, 1698 


0. 1*24 


0. 1397 


001 7 : 


0. 2035 


0.0543 s 


0.0572 


0.2089 


1 0 . 08 1 1 


0.0251 


0. 1*43 


0. 133* 


001 8 : 


4 . 6803 


3 • 74** 


0 . 5903 


0. 0401 


1 • *4 1 2 


0. 6863 


1.01 69 


0 . 50i2 


OOlfti 


O.Bftlft 


0.2434 : 


0.8472 


0. 1016 


0.2101 


0.9447 


0.2*47 


0. 2093 


002Oi 


0.4270 


0.109* t 


0.4484 


0, 1 162 


0. 1*0? 


0.2*17 


0.2630 


0.4*062 


002 1 : 


0.394* 


0.1243 I 


1 .0*33 


0. 1 315 


( 0. 1 143 


0.6059 


0. 1905 


0. 1600 


0022 : 


0.6*4* 


0.2505 


1 .2539 


0. 1321 


0.1497 


0.9146 


O.20OO 


0. 1*67 


0023: 


0. 50S>4 


0.1*33 > 


1 .2970 


0. 1427 


0. 1 160 


0.8858 


0. 1730 


0. 1476 


0024! 


2.5*45 


0.8619 


1 . 1*28 


0.0763 


0.8**0 


1 .0332 


0.4850 


0.3311 


0026! 


5.2796 


3. 1982 


0.9*48 


0. 1217 


1 , 5240 


0.9269 


0. 7833 


0.4392 



EXHIBIT C-2 

ITEM INFORMATION STATISTICS FOR ARITHMETIC REASON 3 NC} 3-PARAMBTSR LOGISTIC MODEL 





MAXIMUM 


STANDARD 


POINT OF 


STANDARD 


MAXIMUM 


POINT OF 


AVERAGE 


INDEX OF 


ITEM 


IUFOR&4TION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


MAX EFFSCTVHESS 


INFORMATION 


RELIABILITY 


0001 


0. 1 182 


0.0471 


-2.3*87 


0.4447 


5 0.0222 


-0.8780 


0.0506 


0.O484 


0002 


0.2636 


0.0961 


-! .9013 


0.2571 


i 0.0469 


-0.8297 


0. 1000 


0.0909 


0003 


1 . 1425 


0.2207 


-O.S17* 


0.1011 


! 0.3929 


-0.4766 


0.500* 


0.333? 


0004 


1 .4327 


0. 2606 


•ftD. 4147 


0.092) 


0.8324 


-0 . 34 1 3 


0.6000 


0.3760 


0005 


0.990a 


0. 2052 


-0.43*2 


0.0940 


0.3960 


0.0124 


0.47>10 


0.3216 


000* 


0.5*86 


0. 1 123 


0. (237 


J 0.2209 


-0. 27*1 


0.34*5 


0. 2573 


0007 


0. M77 


0.0406 


-0.6067 


0.2683 


! 0.0626 


-0. 2666 


0. 1 10* 


0.099* 


oooe 


0.51 16 


0. 100* 


-0.4635 


0. i486 


i 0.1913 


-O. 2643 


0.3054 


0.2340 


0009 


0.3739 


0.1124 


-0. 3741 


0. 1296 


1 0.2166 


-0. 2405 


0.34 14 


0.2546 


0010 


i . 1 603 


0. 26*6 


-0. 1034 


0.09*6 


0.4*06 


-0.0*49 


0.615* 


0.3402 


001 i 


2.59*8 


0. 4971 


-0. 2063 


0.0666 


t 1 . 0 1 64 


-0. 1524 


0.9597 


0.4697 


0012 


0.6903 


0. 1771 


0. 1054 


0.0866 


: 0.3837 


0. 07*3 


0.45*4 


0.3181 


0013 


0.6005 


0. 1365 


0.3125 


0. 1 134 


i 0.2313 


0.2237 


0.3163 


0.2415 


0014 


i .3265 


0.2704 


t 0.06*6 


0.0736 


I 0.5261 


0.04 56 


0.6155 


0.3810 


0015 


1 . 240G 


0. 2*36 


-0.00*9 


0.081 1 


t 0.4949 


-0.0056 

0.4475 


0.5703 


0. 3632 


0016 


0 6637 


0. 2222 


0.5496 


0.0683 


0.3047 


0.3415 


0. 2545 


0017 


i 2336 


0. 36*0 


0.6606 


0.071 1 


: 0.4234 


0. 8*17 


0.4220 


0.2986 


0016 


3.0178 


t . 0690 


0. 72*8 


0.0520 


: 0.9406 


0.6790 


0.6386 


0.3897 


001* 


0. 5050 


0. 1309 


0. 3**6 


0. M76 


0. 1929 


0.2375 


0.2933 


0. 2266 


0020 


i 1242 


0. 2566 


0.6691 


0.0630 


: 0.3612 


0.4938 


0.4940 


0. 3307 


002 i 


< 9624 


0.63i6 


0. 7421 


0.057 1 


: 0.621* 


0. 6495 


0. 5744 


0. 364* 


0022 


» . 366H 


0. 36 19 


0.4621 


0.0*93 


0.4*77 


0.3921 


0.507 1 


0.3366 


0023 


0*3*6 


0 . 2 i 54 


0.2336 


0.0656 


: 0.2961 


0.4954 


0. 3465 


0. 2570 


0024 


3 7535 


1 . *J17 


0.64 30 


0.0459 


1.2346 


0. 5997 


0. 8498 


0. 4594 


0025 




0. 4322 


0.6781 


0.0*56 


0.4903 


0. 5777 


0.4924 


0. 3299 


002C 


0 7^82 


0. 1609 


0. 5663 


0.0669 


: 0.2599 


0. 39*7 


0.3633 


0. 2665 


002? 


1 t04fl 


0. 2670 


0. 5749 


0 , 06 7 6 


0.3691 


0.4337 


0. 4990 


0. 3329 


002a 


' 24 <6 


0.4219 


1 . 08 1 6 


0.0766 


0.3098 


0. A697 


0.3546 


0. 2616 


0029 


■ 34S3 


0. 4$?5 


1 .062? 


0.077 1 


: 0.3350 


0. 8750 


0.3767 


0. 2736 


0030 


3 8335 


0. 2335 


0. 7606 


0.0878 


: 0.2673 


0. 5756 


0. 3396 


0. 2535 



9 

ERIC 



5;. 



EXHI9IT C-3 

ITEM INFORMATION STATISTICS FOR VORD KNOWLEDGE I 3 PARAMETER LOGISTIC MODEL 

MAXIMUM STANDARD POINT OF STANDARD MAXUwri POINT OF AVERAGE INDEX OF 

ITEM INFORMATION ERROR MAX INFORMATION ERROR EFFECTIVENESS MAX EFFECT VNESS INFORMATION RELIABILITY 



OOOI 


0.406* 


0. 1060 


-1.9529 


0.2259 


0.0666 


-1 .0198 


0. 1093 


0.0966 


CO02 : 0 . 4004 


0. 1043 


-2.Q156 


0.2267 


t 0.0533 


-1 .0262 


0. 1044 


0.0946 


0OO3: « 0.727S 


0. 1693 


i -1.3069 


0. 1765 


0.1660 


-0.9156 


0.2397 


0. 1933 


0004 


0.204 7 


0.0628 


I -1.6479 


0.2720 


i 0.0463 


-0.6041 


0. 1017 


0.092 3 


0005> 0.6379 


0. 1235 


i -1.6933 


0. 1962 


0.0730 , 


-1 .0690 


0. 1340 


0. 1 162 


0006 


! .9653 


0.6276 


-0.7895 


0.0625 


J 0.5969 


-0. 7067 


0.5636 


0.3605 


0007 


0.2S33 


0.0694 


-1.2501 


0.2395 


i 0.0789 


-0.6115 


0, 1500 


0. 1304 


OOOd 


2.0060 


0.4646 


-0.6506 


0.0764 


0.6619 


-0. 5636 


0.5633 


0.3664 


0009 


0.5125 


0. 1091 


-0.2696 


0. 1 173 


0.1999 


-0. 1669 


0.3201 


0.2425 


0010 


0.6991 


0. 1508 


-1.4651 


0. 1863 


i 0.1308 


-0.9967 


0.2093 


0. 1731 


0011: 0.93*4 


0.2067 


-0.6253 


0.0988 


0.3367 


-0.4019 


0.4360 


0.3036 


0012 


0.3162 


0.0716 


I -1.2478 


0.2046 


0.0667 


-0. 6844 


0. 1672 


0. 1433 


0013 


0.8352 


0. i960 


-0.6563 


0. H71 


I 0.2806 


-0.6169 


0. 3474 


0.2576 


0014 


0.6946 


0 1787 


-0.3675 


0.0962 


0. 3369 


-0. 2957 


0. 4354 


0.3033 


0015 


1.5116 


0. 3300 


i -0*5813 


0.0751 


0.5247 


-0.4774 


0.5962 


0. 3743 


00 1G 


0.5764 


0. 1 146 


i -0.4609 


0. 1236 


0.2121 


-0. 3267 


0.3165 


0.2404 


0017 


1 . 9364 


0.3925 


i -0.376? 


0.0675 


t 0.7267 


-0. 3244 


0. 7224 


D.4194 


001$ 


1 .0179 


0.2113 


i -0.3767 


0.0929 


t 0.3637 


-0. 3009 


0.4570 


0.3137 


OO10 


0. 7367 


0. 1596 


i 0.0642 


0.0961 


0.2934 


0.04&4 


0. 3796 


0.2752 


0020; 1.3560 


0.2652 


-0.6025 


0.0839 


i 0.4666 


-0.4943 


0. 6343 


0.3462 


0021 


0.6127 


0. 1990 


> -0. 1856 


0. 1046 


i 0.3196 


-0. 1476 


0.3633 


0.2771 


0022 


2.0769 


0.5335 


i 0.0609 


0.0645 


0.6271 


0.0547 


0. 7046 


0.4134 


0O22 


4.0207 


1 .6530 


i 0.3016 


0.0602 


t 1.5365 


0. 2843 


0.9599 


0.4974 


0024: 1.0363 


0 3073 


J 0.6656 


0.0726 


r 0.3434 


0.6587 


0. 3566 


0.2639 


0026 


0.8733 


0.2879 


: 0.4732 


0.0765 


t 0.354 1 


0.3902 


0.3670 


0.2790 


0026 


1 .6262 


0.42O6 


I 0.0866 


0.0633 


I 0.7269 


0.0751 


0. 7020 


0.4126 


0027 


0.5052 


0. 1 166 


I 0.2518 


0. 1069 


I 0.1975 


0. 1620 


0.3026 


0.2324 


0028: 0.6619 


0. 1596 


0. 1191 


0. 1060 


( 0.2706 


0.O6B3 


0.3563 


0.2636 


0029 


0.6958 


0.2390 


0.9077 


0.0923 


0. 2031 


0. 6914 


0.2553 


0.2034 


■X>30; 1 . 1726 


0.3736 


i 0 . 7 1 54 


0.0704 


\ 0.3777 


0.5993 


0. 3961 


0.2837 


C031 


0.6555 


0.2261 


i -0.6662 


0. 1214 


i 0.2969 


-0.5349 


0.3765 


0.2746 


0032 


0.5462 


0.2027 


0.9596 


0. 1066 


t 0. 1565 


0. 6923 


0.2119 


0. 1749 


0033: 7.1663 


2.6964 


! 0.7601 


0.0547 


2. 16G6 


0, 7365 


1 .0226 


0. 5056 


0034 


0.6127 


0.1911 


0. 2972 


0.0638 


0. 3139 


0.2174 


0.4209 


0.2962 


0036 


3.07S7 


0.8993 


0. 3601 


0.O468 


1 . 1S70 


0. 3275 


0.9231 


0.4600 






• 




EXHIBIT G-4 












ITEM INFORMATION STATISTICS FOR 


PARAGRAPH COMPREHENSION j 3- 


PARAMETER LOGISTIC 


MODEL 






MAXIMUM 


STANDARD 


POINT OF 


STANDARO 


MAXIMUM 


POIMT OF 


AVERAGE 


INDEX Of 


ITEM 


INF ORMATJON 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


MAX EFF£CTV*£88 


INFORMATION 


REL1A5ILI1 


OOOi 


0. 5442 


0. 1325 


-0. 3743 


0. 1800 


0.2067 


-0.2622 


0.2977 


0.2294 


0002 


0. 36B7 


0.0966 


-1.4369 


0.21 18 


0.0824 


-0. 7455 


0. 1 544 


0. 1337 


0O03 


1 . 7729 


0. 5420 


-0.6690 


0. 1306 


0.6746 


-0.6007 


0.5633 


0. 3603 


0OO4 


0. 3207 


0.077 1 


-0. 2761 


0.2108 


0. 1253 


-0. 1522 


0.2 164 


0. 1779 


0OO5 


0.66S2 


0. 1960 


t -0.3734 


0. 1 143 


0.3298 


"0. 2673 


0.4630 


0.3166 


OOOS 


0.4262 


v 0.1253 


-0.0451 


0. 1769 


0. 1696 


-0.0297 


0.2562 


0.2040 


0007 


0.3352 


0.0766 


-0. 4322 


0. 1969 


0. 1272 


-0.2311 


0.2243 


0. 1632 


OOOS 


0. 193D 


0 . 0504 


-0. 6616 


0. 2516 


0.O669 


-0. 3318 


0. 1362 


0. 1 191 


OOOS 


0. 6349 


0. 1464 


-0.4S88 


0. 1535 


0. 2350 


-0. 3160 


0.3606 


0.2697 


0010 


1 .0306 


0.4112 


0. 3145 


0.0760 


0.3956 


0.2417 


0.4946 


0.3310 


001 i 


0 1295 


0.0370 


-0. 6393 


0.2895 


0.O4B5 


-0. 1927 


0. 1032 


0.0936 


0012 


0. 7643 


0, 3000 


0. 3944 


0.0996 


0.2913 


0 . 2 1 94 


0. 36 i i 


0. 2759 


0013 


0.6144 


0.1160 


-0.6127 


0. 171G 


0. 1623 


-0. 3634 


0. 2834 


0.2268 


00 1 -J 


0. 3535 


0.093 5 


-0.07&0 


0. 1765 


0. 1406 


-0 . 04 i 3 


0. 242 1 


0. 1949 


0015 


0.0166 


0 , Oi cu 


2 . 6105 


i .0210 


0.0055 


0. 1491 


0.0133 


0.013 1 



Of, 



I 



I 



EXHIBIT G~5 







ITEM INFORMATION STATISTICS FOR 


AUTO AND SHOP 


INFORMATION } 3-RARAMETER LOGISTIC 


MODEL 






MAX I MUM 


STANDARD 


POINT 0P 


STANDARD 


MAX I MUM 


POINT OP 


AVERAGE 


INDEX OP 


I TIM 

MSB. 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECTIVENESS 


MAX SPPECTVNESS 


INFORMATION 


pri j aw 1 1 m 


0001 


»WWTO4.q_l. < > a «,»< 

0. 066? 


0.0236 


i -0.6709 


0 . 3995 


i 0.0247 


•0. 1945 


0. 0684 


Mm - m _ arwmmwmmi 

0 .0534 


0002 


o! 26 1 6 


0.0720 


j -0.9727 




i 0.0636 


-0.4473 


0. 1 806 


0. 1 364 


0003 


1 '. 02 1 2 


0.221 1 


0.0336 


0. 0679 


0.4072 


0.0266 


o! 4939 


0 , 3306 


Q004 


W ■ A 1 J P 


0.0666 


! -1 . 1335 




0.0647 


-0.4712 


0. 1 293 


0 . 1 146 


0005 


i aaso 


0.5174 


: -0.0712 




0.737 1 


-0.0622 


0*. 7003 


0 ! 4 1 1 9 


WW 




0.8179 


f 0.2069 


0. 0675 


1.1363 


0. 1676 


0 • 9206 


0 . 4793 




1 • 1 932 


0.3120 


0.5866 


0 . 08 1 7 


0.4127 


0.4879 


0.4396 


O 3QS8 






0.0256 


0.0707 


0.31 69 


i 0.0336 


0.0162 


0 . 074 3 


0. 069 1 




W • U3UO 


0.0160 


-0.2629 


U . J sou 


0.0202 


-0.0389 


O fUAB 

W » VB3 


n CxAd.fi 


001 0 


v . • flVO 


0. 1167 


: 0.1667 


W ■ 1 «JVJ9 


i 0.1900 


0. 1070 


O 5A55 


W ■ A * © A 


001 1 


0.2215 


0.062 1 


0.6202 


0 . 2002 


0.0606 


0.2969 


0. i486 


O 1 37 A 


OOl 2 


0.1182 


0.0330 


0.1695 


W . * HV* 


0.0469 


0.0542 


o nRfi a 


O OA07 




O* A8A7 


0. 1 193 


-0.0156 


0 1 1 Q8 


: 0.2226 


-0.0098 


0. 3501 


0. 2593 


001 4 


0. 7771 


0.2165 


0. 1749 


0 • 1 0 1 5 


! 0.3064 


0. 1 330 


W . JVUO 


A 9AOA ■ 


001 5 


0 . 7479 


0. 1691 


0.4745 




0.2746 


0. 3465 


A IRA 1 




00 1 6 


A A2 1 fi 


0.2317 


: 0.4167 


n OA Aft 


1 0.3440 


0.3202 


0. 429 1 


w * JUV4 


00 1 7 


4 i 91 0«J 


0.9135 


0.7006 


U . U94 / 


0.50S4 


0.6316 


n KARA 

\J • 00 o o 


0 3 AAA 


OA 1 A 


1 7 A 1 O 
w • /OIW 


1 .4319 


0.7046 


U • UPDO 


1.1961 


0.6567 


n inA 1 




001 9 


0. 1557 


0.0456 


i -0.3161 


0. 1 629 


0.0726 


-0. 1 109 


0. 1466 


Q. 1295 


OO20 


0.4456 


0 . 1 1 53 


0.6246 


0. 1291 


i 0.1672 


0.3984 


0.2424 


0. 1961 


0021 


0.3800 


0. 1215 


1.2071 


0. 1422 


0.0979 


' 0.7287 


0. 1569 


0. 1366 


0022 


1.8546 


0.4760 


i 0.6964 


0.0684 


i 0.5456 


0.5966 


0. 5437 


0.3522 


0023 


2.6144 


0. 7871 


0.7087 


0.0509 


; 0.9020 


0.8185 


0.8345 


0.4649 


0024 


1 . 2855 


0.4675 


1.2527 


0.0902 


: 0.2S77 


1 .0146 


0.3016 


0.2318 


0025 


0. 14»4 


C.064 ! 


1 1.5474 


0.2493 


0.0369 


0.5551 


0.0766 


0.0726 



/ 




EXHIBIT C-C 



ITEM INFORMATION STATISTICS FOR MATHEMATICS KMOWLlDCl) 3-PARAMCTZR LOGISTIC MODEL 





MAXIMUM 


STANDARD 


POINT or 


STANDARD 


MAXIMUM 


POINT OF 


AVERAGE 


INDEX 


ITEM 


INFORMATION 


ERROR 


MAX INFORMATION 


ERROR 


EFFECT I VENC5S 


MAX EPPECTVNEB5 


INFORMATION 


RELI At I L 


OO01 : 


0.9662 


0.2 792 


-1 .0646 


0. 1461 


0.2546 , 


-0.6069 


0.3434 


0. 2656 


0O02: 


0.3622 


0.0859 


-O. 7570 


0. 1772 


! 0.1236 


-0.4029 


0.2215 


0. 1813 


0O03: 


0. 6166 


0 . 1 709 


0.0024 


0 . 0946 


! 0.3265 


0.0017 


0.4649 


0. 3127 


0004 i 


0. 9292 


0. 1667 


-0.0725 


0. 1067 


0.3699 


-0.0665 


0 . 4344 


0.3026 


0005i 


0 . 1 90 1 


0.0467 


-0.6307 


0.2239 


r*F" 0.0703 


-0.2391 


0. 1418 


0. 1242 


0OO6: 


1 .3770 


0. 2996 


0. 1690 


0.0737 


i 0.5413 


0. 1666 


0.5966 


0.3732 


0O07: 


i .6616 


0.5653 


0. 1654 


0.0769 


i 0.7390 


0. 1667 


0.6243 


0. 3643 


0C08! 


0.4563 


0.0847 


0. 1221 


0. 1224 


: 0.1612 


0.07 14 


0.2991 


0.2302 


0O09) 


0. 6395 


0. 1922 


0. 1342 


0. 1042 


i 0.3325 


0. 1065 


0.3968 


0.2836 


0010: 


0. 5575 


0. 1450 


0.2306 


0.1212 


t 0.2184 


0. 1571 


0.3177 


0. 241 1 


OOl 1 j 


0.4229 


0. 1266 


0. 7694 


0. 1276 


: 0.1385 


0.5161 


0.2031 


0. 1666 


0012: 


1 . 6620 


0. 3616 


0.4169 


0.0624 


0.5795 


0.3467 


0.6266 


0. 3660 


OOI3: 


5.6631 


1 . 6852 


0.3154 


0.05 10 


I 2.1546 


0.3005 


1 .2540 


0. 5663 


0014! 


2 . 9060 


0.8901 


0. 5506 


0.0476 


i 1.0102 


0.4966 


0.8206 


0.4607 


0015: 


0.4 iS3 


0.1612 


1 .2664 


0. 1363 


0.0987 


0.6103 


0. 1530 


0. 1327 


0016: 


3.4499 


1 . 3475 


0. 5366 


0.0473 


: 1.2006 


0. 507 l 


0.7739 


0.43E3 


00O : 


2.2677 


0. 5629 


0.5J87 


0.0520 


I 0.8047 


0.4614 


0. 7606 


0.4321 


0018: 


4 .2766 


1 . 4748 


0.4906 


0.04 1 1 


1.5239 


0 46(8 


0.9683 


0.4971 


0O19; 


0.8342 


0.2057 


0. 5930 


0.0903 


i 0.2695 


0.4703 


0. 3414 


0.2545 


0020: 


0. 8034 


0. 2663 


0.8788 


0.0699 


i 0.2377 


0.6620 


0.2902 


0.2249 


002 i : 


2.0485 


0. 7991 


i .0593 


0.0669 


: 0.4930 


0.9562 


0.4051 


0.2683 


0022: 


•4 . 92 t B 


l . 6619 


0. 3226 


0.0625 


1 .3135 


0. 67 18 


0.C164 


0. 4495 


0023; 


3 . 0745 


0. 907ft 


0. 95*0 


0.061 7 


; 0.5102 


0.6652 


0.6660 


0. 3994 


00?4 : 


0. 7590 


0. 2473 


i 2270 


0.0942 


0. 1847 


0. 6706 


0. 2556 


0. 2036 


0026: 


3.O290 


i . 02 18 


0. 9729 


0. 0552 


0.7866 


0. 8536 


0.6256 


0. 3846 



ERIC 



I TIM 



MAXIMUM 
INFORMATION 



EXHIBIT C-7 

ITEM INFORMATION STATISTICS FOR MECHANICAL REASONING} 3-PARAMETER LOGISTIC MODEL 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 
EFFECTIVENESS 



POINT OF 
MAX EFFECTVNES? 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



0.0666 


: 


-1.7382 


0. 1349 


3 


-0.6595 


0.0676 


{ 


-0.6267 


0. 1623 


■ 


1 .0220 


0.0901 


; 


0. 1264 


0.2410 


: 


1 . 1 1 84 


0.2*16 




0. 6966 


0. 1681 


; 


-0. 1384 


0.0420 


1 


-0.2124 


0.2270 


; 


-0.0046 


0.0300 


J 


-0.0196 


0.2B29 




0.4061 


0. 1B43 




0.2132 


0. 1641 




0.3226 


0.0664 


u 


0,2106 


0.0426 


! 


0.2672 


0.2265 




0.9494 


0.3726 


I 


0.6876 


1 .3762 


i 


1 .3947 


0.0668 




0.6451 


0.4250 




0.9103 


0.301S 




1 .4245 


0.2665 


: 


0.6681 


0. 126B 




0.9995 


0.3124 


I 


0.9427 



0001: 
0002: 
0003: 
0004: 
0008: 
0006: 
0007: 
0006: 
0009: 
0010: 

001 1: 
0012: 
0013: 
0014: 
0015: 
0016: 
0017: 
0016: 
0019: 
0020: 

002 1 : 
00221 
0023: 
0024: 
0025: 



0. 1660 
0.6C75 
0.2946 
0.6947 
0.4316 
0.7072 
0.6065 
0.1991 
0. 1TC2 
1 .2709 
0. 1092 
1 .0067 
0.7568 
0.7806 
0.4546 
0. 1707 
0. 7465 
1 . 2500 
2.4160 
0.3219 
1 .3516 
0.7229 
0.9226 
0.3989 
1 .0572 



0.3164 

0. 1722 
0.2071 
0. 1014 
0. 1290 
0.1116 
0.O9B0 
0. 1052 
0.2246 
0.0608 
0.31 13 
0.0912 
0. 1166 
O. 1013 
0. 127*- 
0.2220 
0.OS68 
0.0721 
0.0691 
0. 1562 
0.0769 
0. 1 167 
0.0609 
0. 1297 
0.0790 



0.0374 


-0. 6622 


0. 1932 


-0. 3703 


0.0900 


-0. 3602 


0. 1668 


0. 7043 


0. 1714 


0.0732 


0. 1&74 


0. 9360 


0.2790 


0.4766 


0.3166 


-0.0960 


0.0657 


-0.0764 


0. 5066 


-0. 0036 


0.0436 


-0.0058 


0.3756 


0.3201 


0.2974 


0. 1653 


0.2995 


0.2426 


0. 1791 


0. 1249 


0.0671 


0. 1067 


0.2069 


0.7492 


0.4069 


0.6761 


0.3916 


1 .2920 


0. 1 146 


0.3652 


0.3793 


0.7747 


0. 1329 


1 , 09 1 3 


0.2768 


0.6403 


0. 1 185 


0.6925 


0.2960 


0. 7386 



0.0611 
0.2965 
0. 1 7 1 a 
0.2365 
0.2876 
0. 1766 
0.3219 
0.4465 
0. 1405 
0.6102 
0.0924 
0.4271 
0.3674 
0.3870 
0. 2925 
0. 1341 
0.2476 
0.4254 
0.2783 
0. 1946 
0.3809 
0. 1658 
0.3677 
0. 1923 
0. 3579 



0.0760 
0.2267 
0. I486 
0. 1913 
0.2233 
0. 1494 
0.2435 
0. 3067 
0. 1232 
0.3790 
0.0846 
0.2993 
0.2667 
0.2790 
0.2263 
0. 1 163 
0. 1966 
0.2865 
0.21*3 
0. 1631 
0.2766 
0. 1422 
0.2666 
0. 1613 
0, 2636 



ITEM 



MAX I MUM 

INFORMATION 



EXHIBIT C-6 

ITEM INFORMATION STATISTICS FOR ELECTRONICS KNOWLEDGE; 3-RARAMETER LOGISTIC MODEL 



STANDARD 
ERROR 



POINT OF 
MAX INFORMATION 



STANDARD 
ERROR 



MAXIMUM 

EFFECTIVENESS 



POINT OF 
MAX EFFECTVNESS 



AVERAGE 
INFORMATION 



INDEX OF 
RELIABILITY 



OOOi : 


0.3363 


0.09*7 : 


-0.6536 


00O2 t 


0.S729 


0.2695 : 


-0.0321 


0003! 


1.0797 * 


0.2826 i 


-0.2366 


00O4: 


1 .0007 


0.2265 : 


-0.3623 


0005: 


0.3679 


0.0966 : 


-0.6017 


OOOC: 


0.9857 


0.2235 : 


-0. 1709 


0007: 


0.6663 


0.1693 


-0.0204 


00O6: 


0.3639 


0.0619 : 


-0. 1646 


OOOBi 


0.2219 


0.0539 i 


-0.0626 


OOiO: 


0, 604* 


0.1139 : 


0. 1429 


001 i : 


0 . 3066 


0.1216 


1 .2930 


0012: 


0.9910 


0.3108 : 


0.5666 


0Oi3; 


0.5724 


0.174 1 


0.7169 


0014: 


0.0802 


0.0260 


0.9940 


00i5: 


0 . 94 1 2 


0.2606 : 


0. 6870 


OOifis 


0.4363 


0.1363 i 


0.8535 


0017 j 


0.2763 


0.2199 


2.9907 


0018: 


0.3064 


0.0633 : 


0. 7625 


00 19: 


0. 5299 


0.1019 


0.6166 


0020: 


J .0173 


0.4373 : 


1 .2385 



0.1916 


0. 1 106 


-0.4446 


0.2006 


0. 1672 


0.1066 ; 


0.3679 


-0.0266 


0.4166 


0.2961 


0. 10O6 : 


0.4212 


-0. 1681 


0. 5061 


0. 3360 


0.0990 : 


0.3806 


-0.2BC6 


0.4871 


0.3320 


0.1791 : 


0. 1394 


-0.3430 


0. 2389 


0. 1926 


0.097 1 


0.3866 


-0. 1306 


0.4971 


0.3320 


0.1250 : 


0. 2745 


-0.0161 


0.3666 


0.2662 


0.1511 


0. 1521 


-0.0863 


0.2602 


0.2066 


0.2336 : 


0.0884 


-0.0394 


0. 1630 


0. 1402 


0.1116 : 


0.2001 


0.0656 


0. 3252 


0.2454 


0.1756 


0.0766 


0.7557 


0. 1242 


0. s 106 


0.0640 1 


0.3604 


0.4346 


0.4248 


0. 2962 


0.1071 1 


0. 1933 


0.4668 


0. 2924 


0.2262 


0.3267 


0.0287 


0.2206 


0.0636 


0.0587 


0.0626 


0.3296 


0.4422 


0.4229 


0. 2072 


0.1293 : 


0. 1373 


0.6400 


0.2178 


0. f 789 


0.612S t 


0.0103 


1 .6652 


0.0189 


0.0186 


0.1420 \ 


0. 1070 


0.3681 


0. 1947 


, 0. 1630 


0.1i7fl 


0. 1697 


0.64 12 


0. 2514 


0. 2009 


0.1O95 : 


0.2236 


0.9635 


0. 2720 


0.2136 



1 



APPENDIX H 

iisiiiimbvii^ 

~ TEST INFORMATION AND STANDARD ERROR CURVES, f-PARAMETER LOGISTIC MODEL 



59 



ERIC 



ST AMDAHL 
CRRCH 



3.57- 
3.3i- 
3.22- 
3.04- 
2.6t- 
2.86- 
2.10* 
2.32- 
2. 14- 

1.17- 
! .71- 
!. ti- 
ll 43- 
1.25- 
1 .07- 
0.61- 
0.71- 
0,54- 
0,36- 
0. 18- 
O.dO- 
«*4 
MAXIMUM 



IXMltIT M-! 

nsr iMomuTJw aho standard error curves ro* general science^ 1 -parameter logistic model 



INFOR- 
MATION 



.00 -3.00 -2.00 

INFORMATION APPROXIMATELY 0.62780+01 



-1 .00 
AT -0.7143 



* ■ 



0,0 



1.00 



2.00 



3.00 



4.00 



STANDARD 
ERROR 

3.57-** 

3.31- 

3.22- 

3.04- 

2.88- 

2.88- 

2.50- 

2.32- 

2.14- 

l.*7- 

1.7S- 

1.43- 

1.26- 
1.07- 

b.tf- 
0.71- 
' 0,54- 
0.38- 
0. 18- 
0.00- 



EXHIBIT H-2 

TEST INFORMATION A MO STANDARD ERROR CURVES POR ARITHMETIC REASONING j 1 -PARAMETER LOGISTIC MODEL 



»** ++ 
» ***** 



♦ *** 
**** + 

****** 



********* 



»***<***«• 



-4.00 -3.00 * -2.00 ^ -1.00 0.0 

MAXIMUM INFORMATION APPROXIMATELY 0.13620*02 AT -0.2857 



» .00 



2.00 



3.00 



4 



INFOR- 
MATION 

15.3475 

14.5801 

13.8127 

13.0463 

12.2780 

1 1 .6108 

10.7432 

1.1766 

1.2066 

8.4411 

7.8737 

6.1064 

6. 1310 

8.3716 

4.6042 

3.6369 

3.0615 

2 . 302 1 

1.5347 

0.7674 

0.0 

OO 



9 

ERLC 



60 



STANDARD 



3.67- 

3.30 

3.22- 

3.04- 

2.96- 

2.66- 

2.50- 

2,32- 

2. U- 

1.97- 

1.7$- 

1.81- 

1.43- 

1.26- 

1.07- 

0.69- 

0.71- 

0.64- 

0.36- 

0. 15- 

0.0O- 



EXHIBIT M-3 

TEST INFORMATION AND STANDARD ERROR CURVES FOR WORD KNOWLEDGE J 1-PaIrAMETER LOGISTIC MODEL 



+ + .* + + + 
+ 4 + + 

. + + 



♦ 

♦ 

♦ * 



++ 



*•* 4 
*+♦ 
+ 4 »•** 
44 ***** 

++ ••♦••ar* 



44 

**** 44 

• 4>4> 



++♦+++++♦♦ 



♦ 4-4-4-+++A+ 



-4.00 -3.00 -2.00 -1.00 0.0 

MAXIMUM INFORMATION APPROXIMATELY 0. 1636D+02 AT -1.0000 



1 .00 



2.00 



INFOR- 
MATION 

1 5. 3475 

14.M01 

13,6127 

13.04B3 

1*.2760 

1 1.5106 

10.7432 

9.9769 

9.2096 

6.4411 
7.6737 
6.9064 
^1390 
5.3716 , 
4.6042' 
3.8369 
3.0699 
2.3021 
1 .6347 
0.7674 
0.0 



3,00 



4.00 



EXHIBIT H-4 

STANDARD ™ T !NFWMATIW AH0 STANDARD ERROR CURVES FOR PARAGRAPH COMPREHENSION! 1-PARAMETER LOGISTIC MODEL 

ERROR 

3.57 ~" ^ 
3.39 
3.22 
3.CM 
2. 96 
2.65* 
2.50- 
2.32* 
2. 14- 
1.97- 
1 »79- 
1.81- 
1.43- 
1 .26- 
1.07- 
0.59- 
0.71- 
0.54- 
0.36- 

0. 15- +^ + ++ ++ 

o.oo- 

0 -4.00 -3.00 -2.00 -1.00 0.0 1.00 * 2.00 

MAXIMUM INFORMATION APPROXIMATELY 0. 45950+01 AT -1.0714 



+++++++++++ 

444+ +++4+ 
44*4 +44 « 

• 44-4 + + 4 f>6* 

• *»*♦ 4-44 h-4-4 ***** 

• »4 + 4 

4 4+ ********** ********* 4.^4 



+444 



4-444 



44+4444444444* 



444 + + 4444>44 



3. CO 



INFOR- 
MATION 

IB. 3476 

14.6601 

13.6127 

13.0463 

12.2760 

11.6106 

10.7432 

9.9756 

9.2096 

8.4411 

7.6737 

6.9064 

6. 1390 

5.3716 

4.6042 

3.6369 

3.0696 

2 . 302 1 

1 .5347 

0.7674 

0.0 

,00 
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standard 
mum 



3.67- 
3*39- 
3.22- 
3.04- 
2.86- 
2.66- 
2.50- 
2.32- 
2. 14- 
.87- 
.7»- 
.81- 
,43- 
.25- 
.07- 
0.89- 
0,71- 
0.54- 
0.38- 
0. 18- 
0,00- 



EXHISIT H~5 

•TEST INFORMATION AND STAND AHO ERROR CUR VIS FOR AUTO AND SHOR INFORMATION; 1 -PARAMETER LOGISTIC MODEL 



*** 



-4.00 -3.00 -2.00 -1,00 

MAXIMUM INFORMATION APPROXIMATELY 0. 72S1D+01 AT 



0.0 



1 .00 



2.00 



3.00 



INFOR- 
MATION 

IB. 347$ 

14.8801 . 

13.6127 

13.0483 

12.2780 

11. 5106 

10.7432 

9.S788 

8.20S6 

8.4411 

7.6737 

6.80*4 

6.13*0 

8.3716 

4,6042 

3.6366 

3.0696 

2.3021 

1.8347 

0.7674 

0.0 

,00 



-0.2857 



STANDARD 
ERROR 



EXHIBIT H-6 

TO ST INFORMATION AND STANDARD 8RR0R CURVES FOR MATHEMATICS KNOWLEDGE* 1 -PARAMETER LOGISTIC MODEL 



3.57- 
3.39- 
3.22- 
3.04- 
2.68- 
3 . 86- 
2 . 30- 
2.32- 

2. 14- «-«■ 
I.ff3 * 
1.79- * • ♦ 

t.61- * 

1.43- * ♦ 

»* ♦ 
1.25- * * 

*• + 

1,07- 

0.86- •* ♦ 

0.7 1- *** 
0.64- 
0.36- 
0. 16- 

o.oo-l _ _ ^ 

-4.0O -3,00 -2.00 -1.00 0.0 

MAXIMUM INFORMATION APPROX I hUTCLY 0.1O73IH02 AT -0.1429 



1 .00 



2.00 



3.00 



INFOR- 
MATION 

15.3475 

U.5801 

13.6127 

13.0463 

12.2760 

i 1.6106 

10,7432 

9.9758 

9.2065 

6.441 1 

7.6737 

6.9054 

6 . 1 390 

6.3710 

4.6042 

3.83S9 

3. 0686 

2.3021 

l .5347 

0.7674 

0.0 

.00 



ERIC 
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STANDARD 
ERROR 

3.67-"" 

3.3*- 

3.22- 

3,04- 

2.66- 

2.S8- 

2.60- 

2.32- 

2.14- 

1.97- 

1.76- 

1.C1- 

1.43- 

1.25- 

1.07- 

o.6s- 

0.71- 
0.64- 
0.36- 
0. 18- 
O.OO- 



** EXHIBIT H-7 

TEST I NPORMATION A NO STANDARD ERRC* CURVES FOR MECHANICAL REASONING ; 1 -PARAMETER LOGISTIC MODEL 



** 



444 

+44+44 444444 

444 4+*4 
♦44 44 
444 4«>* **• 

► + 4 44 

• 444 44 ■ ••* 

*** 44 +4 C** 

*•*• 44 +++ *•* 

***ft ++4 44 •*#* 

**+++* 4+4** 
++4 *••**«* ******* 444 

444 •*♦**•********•»' **ft*CO»**»****** 44* 

4*444 ***»»*•*• 4 444 

44444 44444 
f 444444+ 



*• 



4444444 



INFOR- 
MATION 

IB, .3479 

14.BB01 

13.6127 

13.0463 

12.2760 

11 .6106 

10.7432 

6.6766 

6.2066 

6.441 1 

7.6737 

6.6064 

6. 1360 

6.3716 

4.6042 

3.6366 

3.0666 

2 . 302 1 

1.5347 

0.7874 

0.0 



(. — — .4 -> - - - —4 - - - 4 - — - 4 —« w -4 - — — 4 — — — - 4 — — — 



-4.00 -3.00 -2.00 -1.00 

MAXIMUM INFORMATION APPROXIMATELY 0.63400+01 AT 



0.0 



1.00 



2.00 



3.00 



4.00 



-0.2657 



STANDARD 
ERROR 

3.57- 

3.36- 

3.22- 

3.04- 

2.86- 

2.66- 

2.60~ 

2.32- 

2. 14- 

1.87- 

1.76- 

1.61- 

1.43- 

1.25- 

1.07- 

0.86- 

0.71- 

0.54- 

0,36- 

4 

0. 16- 

0.00- 



EXHIBIT H-8 

TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOWLEOCE f 1 -PARAMETER LOGISTIC MODEL 



4 -f ♦ -f 4 ♦ ♦ ♦ 4 4 44*4 ♦ 



*•* +44* 
•** 444 
**•# 4+4 
**«* +4 + 

• *4-f 4* 



44* 
********* 



44* 



++*»»****»*+****4>* *********** 



-4 
-4.00 



zz — T rr: — — — — * — * - 



-3.00 -2.00 - ! .00 CO 

MAXIMUM INFORMATION APPROXIMATELY 0.5O6SD401 AT -0.2657 



1 . OQ 



***** 

+ 4 + 

444* 



2 .00 



4444444* 



* 444+ 444 



3.00 



INFOR- 
MATION 

15.3475 

14.5801 

13.6127 

13.0453 

12.2760 

1 1 .6106 

10.7432 

6.5766 

8.2085 

8 . 44 1 1 

7.6737 

€.3064 

6.1390 

6.3716 

4.8042 

3.6366 

3.0695 

7 . 302 ! 

1.5347 

0.7674 

0.0 

,00 
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APPENDIX I 

8IISIU1IC8 

TEST INFORMATION AND STANDARD ERROR CURVES , 2-PARAMETER LOGISTIC MODEL 



< 
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EXHIBIT 1-1 

TBffT JNFOmUTIW AMD STANDARD SRROR CURVE8 FOR C8MSRAL SCIENCE; 2-PARANETER LOGISTIC MODEL 



STANDARD 
IPtMft 




mm 



INFOR- 
HATION 

21.8318 

28.3904 

36,8393 

25.3483 

23.8172 

22.3661 

20.8780 

18.3640 

17,8828 

18.4018 

1^2>*l07 

13.4117 



4-f4- 



-1 .00 



0.0 



1 ,00 



♦+4>+4 »4.+> 



2.00 



f44+-4"44»«*"4 



11.8298 
10.4378 
8.8464 
7,48*4 
5.8643 
4,4732 
2.9821 
1.4911 
0.0 



3.00 



4.00 



AT 



•1 .OOOO 



s 



STANDARD 

CRROR 

2.86- 

2.44- 

2.31* 
2. 18- 
2.08- 
t ,92- 
1.79- 
1 .87* 
1 .94- 
I ,41- 
1 .26- 
1 . 15- 
i .03- 
0.90- 
0,77- 
0.64- 
0.5J- 
0.38- 
0.28- 
0. 13- 
O.OCh 



^ EXHIBIT 1-2 

TEST INFORMATION AMD STANDARD 6RR0R CURVES FOR ARITHMETIC REASONIMG| 2-PARAMETER L0CZ8TIC MOOEL 



4- 4 



-4.00 -3.00 -2.00 -1.00 0.0 

MAX 2 MUM IMPORTATION APPftOX 1 HATE L Y 0.21230+02 AT -0.S7U 



J .00 



3.00 



3.00 



»■■*« f*- 1 



INFOR- 
MATION 

29.8218 

28.3304 

26.6393 

28.3463 

23.6872 

22.3661 

20.6780 

19.3840 

17.8929 

16.4016 

14.8107 * 

13,4197 

H.8296 

10.4375 

8 . 8464 

7 .4894 

5.9643 
4.4732 
2.8621 
1 .461 1 

0.0 

00 



EXHIBIT 1*3 

TEST !NP0*MATI0N A NO STANDARD ERROR CURVES FOR WORD KNOWLEDGE ; 2-PARAMETER LOGISTIC MOOEL 



STANDARD 
ERROR 



2.56- 

2.44 

2.31 

2.18- 

2.05 

1.S2 

1 >79- 

1 ,67- 

1.64- 

1 .41- 

1.25- 

1.15- 

1 .03- 

0.80- 

0.77- 

0.64- 

0,51- 

0.38- 

0,26- 

0. 13- 

0.00- 



4 

*»»+« 



♦♦♦♦♦♦ 



INFOR- 
MATION 

29,5215 

26.3304 

26.6393 

25.3463 

23.5572 

22.3861 

20.8750 

18.3540 

17.6929 

16.4016 

14,9107 

13.4197 

1 1 .9286 

10.4375 

6.9464 

7.4654 

5.9643 

4.4732 

2.9621 

1 .491 1 

0.0 



-4 .00 < -3.00 -2.00 -1.00 0.0 

MAXIMUM INFORMATION APPROXIMATELY 0.2982D+02 AT -1.1429 



1 .00 



2.00 



3.00 



4.00 

\ 



r 



EXHIBIT 1-4 

TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPH COMPREHENSION? 2-PARAMETER LOGISTIC MOOEL 



STANDARD 

ERROR 



2.66- 
2.44- 
2.31- 
2. 18- 
2.05- 
1 .92- 
1 .79- 
\ .67- 
1 .54- 
1.4 1- 
1 .26- 
1 . 15- 
1 .03- 
0.90- 
0.77- 
0.64- 
0.51- 
0.36- 
0.26- 
0. 13- 
O.OO- 



► ♦ + + 



-4.00 -3.00 -2.00 -1 .00 0.0 

MAXIMUM INFORMATION APPROXIMATELY 0.70670*01 AT ~ 1(14 29 



1 .00 



2.00 



3.00 



4 



INFOR- 
MATION 

29.6215 

26.3304 

26.6393 

25.3483 

23.6572 

22.3561 

20.6750 

19.3840 

17.8829 

16.4016 

14.8107 

13.4187 

1 1 .9286 

10.4375 

6 . 9464 

7.4554 

5.9643 

".4732 

2 9821 

1 . 4S M 

0.0 

,00 



66 



EXHIBIT I~6 

Terr information akd stawoaiio error CURVES FOR AUTO and SHOP INFORMATION? 2-FAAAMjrrtfl logistic 



ttOOEL 



standard 
iaroa 




/ 



2,00 



3.00 



INFOR- 
MATION 

23.8218 

28.3304 

28,33*3 

23*34*3 

23.8673 

22.3**1 

2O.87B0 

IS. 3340 

17.8*23 

14.8107 
13.4187 
11.32ft* 
10.4378 
8.34*4 
7.48*4 
3.8*43 
4,4732 
2,3821 
1 .481 1 

00 



« 



EXHIBIT |-« 

nrr information and standard error curves for mathematics knowledge* 2-paraottih logistic model 



STANDARD 
ERROR 



2.88" 
2.44- 
2.31- 
2. 18- 
2.0ft- 
1 ,82- 
1 .73- 
1.87- 
1.84- 
1.41- 
1.28- 
1. 13- 
1 . 03* 
0.30- 
0.77- 
0.84- 
0.31- 
0.33- 
0.33- 
0. 13- 
O.OO- 



* -4. + + ^~4. + -fc A 



-4.00 * ~3*00 * -2T0O 
MAXIMUM INFORMATION AFPROX IMA 'EL Y 0.1388D+O2 AT 



-1 .00 



o!o 



1 .00 



2.00 



3.00 



INFOR- 
MATION 

28.8216 

23.3304 

28.8383 

28^3433 

23.8872 

22.3881 

20.878O 

18.3340 

17.6328 

18.4018 

14.3107 

13.4137 

11 .3288 

10.4378 

3.3434 

7 .4884 

5. 9*43 

4.*732 

2.3821 

1 .487 5 
0.0 

.00 



-0.3571 
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EXHIBIT !-? 

TEST INFORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 2-PARAMETER LOGISTIC 

ST AMDAftD 
ERAOft 

2.56- 

2.44* 

2.3J- 

2. 18- 

2.05- 

1.82- 

V 78- 

1.67- 

1 .64- 

1 .41- 

1 .28- 

l.ib- 
' .03- 
0.90- 

0.77- ** +++++++++ 

0.64- 

0.61- 
0.38- 
0.28- 
0. 13- 
O.OC- 

-*.0C -3.00 -2.00 -!.00 0.0 1.00 

MAX ! MUM INFORMATION APPROXIMATELY 0.8*>7BD+01 AT -0.4286 



WOOEL 



«*■«♦■ +4 + + 



2.00 



3.00 



4 



1WF0R-. 
MAT I ON 

29.8215 

28.3304 

28.8383 

25.3483 

23.8572 

22*3661 

20.8760 

18.3640 

17.8S28 

16.4018 

14,-8107 

13.4187 

1 1 . 9266 

10.4376 

8.8464 

7.4664 

6.6643 

4.4732 

2.8821 

1 .461 1 

0,0 



EXHIBIT 1-6 

TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRON ICS XNOVLlDGEj 2-PARAMETER LOGISTIC MOOEL 



STANDARD 
6*R0R 



J,56~ 
2 .44- 

2.31- 
2. 18- 
2,06- 
1.82- 
1 . 78- 
i .67- 
1.54- 
1.4 1- 
1 . 28- 
1.16- 
i 03- 
0 90- 
0. 77- 
0.64- 
0.5»- 
0.38- 
0.26- 
0. 13- 
O.OO- 



♦ + ♦ ******** 



♦ ♦ * **** 
♦ ♦ • 

****** 
******** ♦♦♦♦ 



*t« + 6 ***** 



-4.00 .-3.00 -2.00 - 1 00 0.0 

MAXIMUM tNFORMAT I ON APPROXIMATELY 06&"iD-»0< AT -0.8714 



' 00 



2 OO 



.VOC 



INFOR- 
MATION 

29.8215 

28.3304 

26.6383 

25.3483 

23.6672 

22.3661 

20.6750 

1 9 . 3640 

17.8029 

16.4018 

14.9107 

13.4197 

1 1 .9286 

10.4375 

8.9464 

7 .4664 

&.se43 

4 M732 
2.9631 
1 .431 1 
0.0 

.00 
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APPENDIX J 

TEST INFORMATION AND STANDARD ERROR CURVES. 3-PARAMETER LOGISTIC MODEL 



\ 
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STANDARD 
ERROR 



EXHIBIT J- J 

TEST INFORMATION AND STANDARD ERROR CURVES FOR GENERAL SCIENCE; 3-PARAMETER LOGISTIC MODEL 



INFOR- 
MATION 



2.54- 


















* * 


2.42- 














« 




* 


3.29* 


















• 


2.1*- 




• 
















2,03- 




• 
















s.9i- 




















1.7B- 


1 






♦ 




\ 








l.SS- 


\ 






• 




\ 








1.S3- 




• 




• 


1 .40- 








+ • 








+ 




1,27- 








* 






• 






1. 14- 




• 










• 


♦ 


♦ ♦ 


1.02- 








• 






* 




* • 


0.59- 








• 






• 






0.7«- 




** 










• 




♦ * 


0.64- 








ft* 










■J- 


0, 61- 








♦ ft* 












0.38- 








• ft ♦ 












0,25- 




















0. 13- 




















O.OO- 










-4.00 


-3.00 -2.0O 


-1.00 0.0 


1 .00 2.00 1.00 4. 


MAXIMUM 


INFORMATION 


APRROX I MA TEL Y 0.1 844D+02 


AT 0.1285 





EXHIBIT J-2 

TEST INFORMATION AND STANDARD ERROR CURVES FOR ARITHMETIC REASONING; 3 -PARAMETER LOGISTIC MODEL 

STANDAHD 

ERROR ____ 

2.42- 
2.25- 
2. 19- 

2.03- 

1.91- 

1 .75- 

1 .65- 

1 .53- 

1 .40- 

1 .27- 

1 . 14- 

1 .02- 
0.59- 
0. 7C- 
0.64- 
0. 5»- 
0.35- 
0.25- 
0. 13- 
0,00- 

-4.00 -3.00 -7 .00 -l.OO CO 

MAXSMUM INFORMATION APPROXIMATELY O.36^D*02 AT 0.(W2S> 



it* * ♦ 

4 ♦ • 

anj*,****^** **** 



INFOR- 
MATION 



1 .00 



2 .00 



3.00 



7i) 



STANDARD 
ERROR 

2 . S4-~" 

2.42- 

2.29- 

2. 18- 

2.03- 

1.91- 

1 .78- 

1.S5- 

1 .63- 

1 .40- 

1 .27- 

t . 14- 

1 .02- 

0.89- 

0.76- 

0.64- 

0.61- 

0,38- 

Q.26- 

0. 13- 

O.OO- 



EXHIBIT 4-3 

TEST INFORMATION AND STANDARD ERROR CURVES FOR ¥0*0 KNOWLEDGE \ 3-PARAMETER LOGISTIC MODEL 
- . — — - 



*** + 

♦ * + » 



♦ ♦ ♦ ♦ 4-++ ♦ 



♦ ♦ ♦ ♦ ♦ ♦ 

-4.00 * ~3?00 + -2.00 -1.00 0.0 

MAXIMUM INFORMATION APPROXIMATELY 0.21B7D+02 A T 0.2U5 



► _ «. - . + — — ♦ ——«-«•>•» 4 



INFOR- 
MATION 

30.2982 

26.7104 

27.2666 

25.7609 

24.2361 

22.7214 

2 1 . 206$ 

19.6916 

ffi. IT7 1 

16.8623 

10. 1476 

13.6328 

12.J1B1 

10.6033 

9.0685 

7,673$ 

6.0690 

4.6443 

3.0296 

1 .6148 

0.0 



1.00 



2.00 



3.00 



4.00 



STANDARD 
ERROR 

2.64- 

2.42- 

2.29- 

2. S€- 

2.03- 

1.91- 

1 . 78" 

1 .65- 

1 .53- 

i .40- 

i . 27- 

i . 14- 

1 .02- 

0.39- 

0. 76- 

0.64- 

0. 6»- 

0.38- 

0.26- 

0, 13- 

0.00- 



EXH1SIT J-4 

TEST INFORMATION AND STANDARD ERROR CURVES FOR PARAGRAPH COMPREHENS ION \ 3-PARAMETER LOGISTIC MODEL 



*A * ♦ ♦ ♦ *-» ♦* * + * + 

t * ♦ -» 



/ 



* + + + + > + 



► ♦ ♦ ♦ ♦ 



-4.00 -3 00 -2.00 -1.00 0,0 

MAXIMUW INFORMATION APPRQX J MA TEL V 0.66flED*0l A* -0.4266 



t .00 



2.00 



300 



INFOR- 
MATION 

30.2982 

26.7804 

27.2656 

26. 7609 

24.2361 

22.7214 

2 t . 2066 

19.6916 

18. 1771 

16.6623 

16. 1476 

13.6326 

12. 1181 

10.6033 

9.0886 

7.5736 

6 . 0590 

4.6443 

3.0295 

i .5U6 

0.0 

.00 
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\ 

6XMIS IT J-5 — 
TEST INFORMATION A MO 5T AND A TO IRROR CURVES ?0* AUTO A MO SHOP INPORIAATLON? 3-PARAWTIR LOGISTIC MOO EL 



2.64- 
2.42- 
2.29- 






• 

* 


2. If* 

2.03- 
1.81- 






4 

• 

* 

* 


1.78- 








1 .88- 








t .83- 








1 .40- 








1.27- 








t. 14- 








1 .02- 








0,89- 








0.76- 








.0.84- 








0.31- 








0.38- 








0.28- 








0.13- 








0,00- 




-4.00 




-3.00 



-2.00 -1.00 
UAXIMUU !NFO«iATIOW APPROXIMATELY 0.19490+02 AT 



0,0 



1 .00 



2.00* 



3.00 



INFOR- 
MATION 

30.2982 

28.7804 

27.2998 

28.7908 

24.238 % 
22.7214 
3 1 . 2098 
19.6918 
18. 1771 
19.8623 
16.1476 
13.6326 
12.1181 
10.8033 
9.0898 
7.8736 
6.089O 
4.8443 
3.0296 
1 .6146 
0.0 

.00 



0.8428 



STANDARD 
ERROR 



8X1418 IT 

TEST INFORMATION AND STANOARO ERROR CUR VI 8 FOR* MATMf HATICS KNOWLEDGE; 3 -PARAMETER LOGISTIC ICC EL 



2.84- 
2.42- 
2.28- 
2. 16- 
2.03- 
1 .81- 
1 . 78- 
1 .85- 
1 .83- 
1 .40- 
t .27* 

1 . 14- 

\ .02- 
O. »*- 
O. 78- 
0.64- 
O. 51- 
0.38- 
0.25- 
0. 13- 
0.00- 

-4,00 -3.00 -2.00 -i.OO 0.0 

NAXIMUt* JNF0RWAT10N APPWOX fMATE LY 0. 3O30O+02 AT 0.57 14 



+ + 



1 .00 



2.00 



3.00 



INFOR-^ 
MAT I ON 

30.2882 

28.7804 

27.2668 

28.7809 

24.2361 

22.7214 

2 1 . 2099 

19.8816 

16. t771 

19.6623 

18. 1478 

13.6326 

12. 1 1$l 

10. $033 

9.0^5 

7 . 5738 

8 . 0680 

4, 8443 

3.0298 
1 .8146 

0.0 

.00 



9 

ERLC 



7o 



STANDARD 
ERROR 



2.64- 
2,42- 
2.26- 

2. ie- 

2.03- 

t .91- 

1 .78- 
1 .65- 
1 , 53- 
1 .40- 
1 .27- 
1 . U~ 
1 .02- 
0.6S- 
0. 76- 
0.64- 
0.61- 
0.38- 
0.25- 
0. 13- 
0.00- 



EXHI6IT J*7 

TEST IN/ORMATION AND STANDARD ERROR CURVES FOR MECHANICAL REASONING; 3-PARAMETIR LOGISTIC MODEL 



♦ ♦ ♦♦♦ 



++ **** 
** < 



*•**>*♦+♦ ♦ ♦♦♦♦♦♦ + + + +++ 



-4.00 -3.00 -2.00 -1 .00 0.0 

maximum Information approximately 0.123SD+02 at 0.785? 



i ,oo 



2.00 



3.00 



INFOR- 
MATION 

30.2962 

26.7604 

27.2666 

25.7609 

24.2361 

22.7214 

21* 2066 

19.6916 

16. 1771 « 

16.6623 

15. 1476 

13.6326 

12. 1181 

10.6033 

8.0686 

7.5736 

6.0690 

4.5443 

3.0296 

1 .5148 ' 

0.0 

00 



EXMI8IT J-8 

TEST INFORMATION AND STANDARD ERROR CURVES FOR ELECTRONICS KNOWLEDGE; 3-RARAMETER LOGISTIC MOOEL 



STANDARD 
ERROR 

2.64- 

2 . 42- 

2.29- 

2. 1€- 

2.03- 

1.91- 

1 . 78- 

» . 65- 

1 .53- 

i .40- 

1 . 27- 

S . 14- 

1 . 02- 

0. 89- 

0. 76- 

0.64- 

0.51- 

0. 3fi- 

0. 2fc- 

O. 13- 

0.00- 

•4.00 -3.00 -1.00 0 0 

MAXIMUM INFORMATION APPROXIMATELY ^.fi57SD*0l AT 0.1423 



*-* 



********* 



+ *4 *** 
* + * ** 

if * * +1 



I .00 



2 .00 



3.00 



INFOR- 
MATION 

30,2952 

28.7604 

27.2666 

25. 7tfOD 

24 < 2361 

22.7214 

21 .5066 

18.6916 

18. 1771 

16.6623 

15. 1476 

13.6325 

12. 1181 

10. B033 

9.0866 

7.6738 

6.0590 

4.5443 

3.0295 

1 . 5148 

0.0 

00 
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